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TO THE RIGHT HONOURABLE THE LORD SEYMOUR, 
CHIEF COMMISSIONER OF WOODS. 

My Lobd, 

I HAVE the honour to submit to your Lordship the Report of the 
experiments on the process of distilling peat, with a view to ascertain 
the practical advantage of that process, which, in pursuance of your 
lordship's ingtructioiiB, have been conducted in the Museum of Irish 
Industry, in order to afford satisfactory information on the subject. 

Trusting that the manner in which the investigation has been carried 
on, and the conclusions arrived at in ibe Report, may appear satisfactory 
to your Lordship, 

I have the honour to he, my Lord, 

Your obedient gervant, 

ROBERT KANE. 
Director of the Museum of Irish Industry. 
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E E P O R T^ 



THE NATURE AND PRODUCTS OF THE PROCESS OF THE 
DESTRUCTIVE DISTILLATION OF PEAT. 



AfplicATIohs having been made by foreign authorities, and by indi- 
viduals interested in industry in Ireland, for information regarding those 
processes for converting ordinary peat into valuable commercial pro- 
ducts, to which public attention had been so strongly directed by the 
statements made in Parliament and elsewhere, the propriety of having 
snch experiments instituted aa should atford that information wa« 
brought under the notice of the Right Honourable the Chief Cooimis* 
sionsr of Woods, on the suggestion of his Excellency the Earl of 
Clarendon ; uid his Lordship's sanction having been received to pro- 
ceeding nifh tbo inquiry, the experimental examination of the conditions 
of that process, and of its products, was undertaken and completed by 
the chemical officers of the museum under my direction ; and I have the 
honour now to report the results of that inquirj', as well as the conse- 
quences therefrom deducible. 

The processin question, for distilling peat on such a scale as to form 
a department of manufacturing industry of national importance, has its 
origin in the special proposition patented by Mr. Rees Reece, to distil 
the material by the heat generated from its own combustion in high 
blast furnaces, nearly similar to those used in the iron-smelting districts 
An investigation of the nature and circumstances of such a process should 
however include two essentially distinct features: the one the scientific 
examination of the results of the process of destructive distillation with the 
material, peat, which had not, under that point of view, hitherto obtained 
much notice ; the other, the essentially practical consideration of the 
economy of that process conducted on a scale of manufacturing industry 
with a view to profit. Of these two subjects of inquiry, although the 
latter is that on which public attention may be most fixed, and for which 
information may be most generally sought, yet it is evident that tmst- 

b2 
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4 Inquiry into the Plimomena of • 

worthy and sufficient data for its discussioa can only be obtained by tbe 
actual circumstances and results of the process having been first deter- 
mined by exact experimental research, and it was therefore necessary to 
commence the inquiry by the study of the phenomena of the destructive 
distillation of peat, and the analysis of its products without immediate 
reference to any special object of manufacturing speculation. 
. In this respect it may appear singular that the chemical history of a 
material of so much practical interest should hare remained hitherto 
almost unnoticed, but the well understood nature of the peat, intermedi- 
ate' to wood and coal, explains the fact of the special history of its 
distillation having been neglected. The phenomena of the destrucdve 
distillation of wood, and the constitution of its products, had been 
accurately determined by the labours of many chemists, and that procens 
conducted on the great scale had led to the creation of extensive manu- 
facturing industries of acid (wood vinegar, pyroligneous acid), kreosote. 
wood spirit (naphtha), wood charcoal, &c. On the other hand, the 
destructive distillation of coal had been long conducted on the great 
scale for obtaining the gas for illumination, and various collateral occu- 
pations had been created by the preparation of the other products of that 
distillation for commercial uses, as sal-ammoniac and sulphate of 
ammonia works, naphthaline and gas naphtha, lamp-black, cements, &c. 
These results so fully indicated to chemists what should be the resulting 
products of distilling peat, that the actual experimenting on that material 
was neglected, except in a few instances, and indeed in a scientific point 
of view, not unjustly, as, during the special inquiries now concluded, but 
few results of any commercial value have been obtained that are not in 
accordance with and explainable by the fact of the peat occupying in 
uses and composition a place intermediate to wood and coal. 

This consideration of the analogy of constitution of the different 
materiab employed as fuels, aiid the consequent similarity of the pro- 
ducts of their destructive distillation, is of importance as it indicates the 
differences in the results of distilling peat, or wood, or coal, to be not in 
the nature but in the relative proportions of the products. It is thus of 
importance to recollect in reference to subjects subsequently to be con- 
udered, that the essential and characteristic feature in the processes for 
distilling peat is not the obtaining of new products, but for obtaining the 
same bodies that had been hitherto obtained from coal or wood, by 
means of a cheaper and more abundant material, and at a price so much 
reduced as to bring them into the market under circumstances sufficiently 
favourable to create a new and lucrative industry. 

Such being the general nature of the processes into which it was con- 
sidered desirable to inquire, I shall proceed to notice the means taken to 
arrive at satisfactory conclusions. It was necessary to regard — 
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the DeitruOive DistUbUion of Ptat. 5 

1. The selection of the material to be operated on, in order that the 
specimens obtained should fairly represent the peat from every important 
locality, and of every characteristic variety. 

2. The determination of the pheoomena and results of the distilla- 
tion of the peat in closed retorts, so as to ascertain the nature and 
quantity of the coke (peat charcoal), as well as the other products. 

3. The determination of the phenomena and results of the distilla- 
tion of the turf with air-blast, so as to burn the coke and represent Uie 
conditions of the manufacturing process proposed. 

4. The separation and special examination of the several products, 
supposed to possess commercial value. 

5. The discussion of the economic conditions of those processec^ as 
compared with the processes by which similar products are obtained 
from other sources than peat. 

For the objects of the present Report I have thought it most proper to 
place in an Appendix the detailed descriptions of the varieties of peat 
operated on, the tables of their constitution, the description in detail of 
the several series of experiments, and tables of the results, and the 
discussion of the analytical processes by which the various products 
were separated from one another and their quantities determined. Re- 
ferring, iherefore, for details, to the Special Report, drawn up with the 
assistance of Dr. William Sullivan and M. Alphonse Gages, the 
chemical officers of the museum, I shall in this Report limit myself to a 
more general notice of the course pursued, and of the conclusions to 
which the results obtained in the inquiry have been found to lead. 

The inquiry being carried on in Dublin rendered the selection of 
characteristic varieties of peat peculiarly easy. The varieties of turf 
employed, in all twenty-seven kinds, were selected so as to represent as 
well diversities of constitution as differences of localily. In regard to 
constiiution, three principal varieties were examined : the dense black or 
dark brown variety, which forms the lower strata of the deeper bogs, 
and which approximates closely to coal in composition ; the upper or 
surface turf, which is almost pure moss and bog plants unaltered ; and 
the intermediate moderately dense brown peat, in which the vegetable 
structure is quite evident, but the individual plants can no longer be 
sef>arated. The pecuhar differences in the results of the distillation of 
these several kinds of peat will be found fully illustrated in tbe special 
tables; but were found to be upon the whole confined within such narrow 
limits, as that for technical objects the produce of the distillation of the 
several varieties of peat may be considered to be almost the same. 

The specimens operated on having been thus selected, so as to repre- 
sent all important qualities of peat, and also all of the localities in which 
peat occurs under circumstances favourable to manu&cturlng industry. 
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Inquiry (Vo the Phenomena of 

it may reasonably be expected that the resulto obtained may fairly be 
considered as applicable to any form or kind of the material that is 
likely to be employed for induntrial objects in thia country. 

It bein^ important that in an inquiry such as the present, the nature 
of the material operated on sbould be determined with full accuracy, 
there was instituted prior to the distilling processes, a complete analysis 
of each variety of peat to be employed. These analyses had mainly 
for object — I, To determine the amount and nature of the mineral 
ingredient of the peat ; 2, to determine the amount and quality of coke 
to be expected from its perfect carbonizalion ; and 3, to ascertain by 
its exact organic analysis, the proportions of its ultimate elements in 
order to check the quantity of ammoniacal products of its distillation 
against the proportion of elements of ammonia which the peat actually 
contained. This investigation of the chemical composition of peal, and 
of peat ashes from various districts, will be found in an agricultural point 
of view of considerable interest, as not merely the pracdcal utility of the 
peat ashes themselves as manure, but the application of the peat char' 
coal, either by itself or as a recipient of animal manures, will be found 
rery materially influenced by the nature and amount of those ashes, of 
which, however, we had obtained hitherto singularly little information 
of a trustworthy kind. 

The sources, qualities, and chemical composition of the organic and 
the mineral portions of the peat having been thus determined, the next 
step in the inquiry was to ascertain the precise results of the destructive 
distillation carried on in close vessels, so as to collect all the products for 
examinatiim, and observe all the phenomena of the process. To efi^ 
this a furnace was constructed nearly on the plan of the apparatus for 
preparing gas by distilling coal. An iron cylinder was laid horizontally, 
with the flame-bed and flues so disposed that the entire c}-linder could 
be made red-hot. At the front of the cylinder the charge was intro- 
duced, and from the upper part in front a tube passed, carrying the pro- 
ducts of the distillation to the condensing apparatus. As it was the 
object to obtain separately the products of diSerent volatility and difler- 
ent natures, the condeusation was effected by a series of large tinned- 
iron vessels, immersed tn water, like a series of Wolfs bottles, and from 
the last vessel die tube passed to a worm contained in a barrel supplied 
with cold water. In no case was the water in this barrel sensibly 
warmed, the previous refrigeration having been complete, but the worm 
was found very useful in arresting small portions of the condensed 
liquids which were carried forwards mechanically by the current of gas, 
and were collected in a smalt vessel attached where the worm issued 
from the barrel, and provided with a stopcock for their removal ; at the 
extremity of the tube the gases finally issued, and were generally set on 
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the DeOrucHve Dutillation of Peat. 7 

fire as the most simple means of getting rid of them : prqwr observa- 
tions as to their combustibility and constilution being of course made 
from time to time. 

All the further details as to the conatraction of the apparatus, and the 
management of this process, will be found given in the appended special 
reports. I shall confine myself here to the general results. The object 
being to ascertain the necessary facts regarding the products of com- 
mercial value, the following was the course pursued : — 

Specimens of turf representing the several ordinary varieties were 
separately experimented on, and the results examined. 

The products of the distillation were collected as— - 

1. Charcoal. 

2. Tar. 

3. Watery liquids. 

4. Gases. 

The relative quantities produced by 100 parts of peat n 





ATcraije. 


Charcoal . 


. 29-222 


Tarry products . 


. 2-781 


Walery products 


. 31-378 


Gases . 


. 36-616 



ts of peat w« 


ire found to be— 


Maximatn. 




39 ■ 132 


18-973 


4-417 


1-462 


38-127 


21-819 


57-746 


25'OIS 



The peats yielding those proportions of products had been found to 
contain previous to distillation, as dried in the air, a quantity of hygro- 
metric moisture, and to yield a proportion of ashes in 100 parts as 
follows : — 

ATcnge, H&umam. Hinimiim. 

Moisture . . 19-71 .. 29-56 .. 1639 

Asbes . . . 3-43 . . 7-90 . .- 1-99 

The details of these examioationa and the tabulated results wilt be found 
in the Appendix. 

The several products of the distillation thus carried on were next 
specially examined for the several materials of which the quantities and 
commercial value had been the principal sources of the public interest 
of this inquiry. The description of the processes by which these bodies 
were separated from each other and their quantities ascertained, will be 
found in the special reports appended. The inquiry having reference, 
however, to the technical objects of the process, was earned on by ex- 
amining the produce of 

I. Tar, for— 1. Volatile oils. 

2. Fixed (less volatile) oils. 

3. Solid fats, or parafGne. 

4. Kreosote. 
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8 Inquiry into the Phenomena of 

II. Watery liquids for — 1. Acetic acid. 

2. Ammonia. 

3. Pyroxylic spirit. 

III. Gases — For illuminating and heating power. 

The following Dumhers will indicate the results obtained in average. 
AH the details of the processes of separation, and the numbers of the 
individual experiments will be found in the special reports. 

In seven-series of distillation in close vessels, diere was obtained from 
100 parts of peat — 

Average. Mmimum. Moiimum. 

Ammonia . . . 0-268 . . 0- 181 . . 404 





. 1-031 


o-ioz 


1-567 


Acetic acid . 


. 0191 


0-076 


0-286 


Acetate of Lime . 


. 0-280 


0111 


0-419 


Pyroxylic spirit 
Volatile oils . 
Fised oils , 
Faraffine 


. 0-146 
. 0-790 
. 0-550 
. 0-134 


O'092 
O-SIl 
0-266 
0024 


0-191 
1-262 
0-760 
0-196 



It is thus seen that the proporlions of those products vary within 
wide limits, which are determined by differences of quality of the turf or 
temperature in the distillation. The precise degrees of influence exer- 
cised by each of these causes will be noticed specially hereafter. 

Several trials were made to determine the amount of kreosote present 
in the tar, but although its presence could be recognized, its proportion 
was so minu'.e as to render its quantitative estimaiion impossible. This 
circumstance constitutes an essential distinction of peat-tar from wood- 
tar, and indicates for the former an inferior commercial value, as the 
presence of kreosote, now so oxtonsively employed, is an element in the 
estimate of the price of the tar obtained by distilling wood. 

It will be understood that the materials indicated in the foregoing 
table by the names " fixed and volatile oils" are in reality mixtures of a 
variety of chemical substances of different volatilities and compositions-~ 
generally carbo-hydrogens — of which the further separation would be a 
labour of purely scientific curiosity, without having any bearing upon 
the objects of tlie present report. Although therefore, those liquids 
were carefully examined, and observations made regarding their chemi- 
cal history, I shall not embarrass the present report by reference to 
them in any other point of view than as products of destructive distilla- 



itizedByGOOgle 



t/u DettrucHve Distillation of Peat. 9 

tion whose properties, aoalogous to the highly volatile and to the fixed 
oils, respectively, may give them a commercial value such as has been 
represented. I may remark also, that as a purely i<cientific question, 
the true nature of the solid fatty product is of much interest. The 
name paraffine has been given to this body, but in some of its charac- 
ters it appears to deviate from those of the true paraffine, as described 
by Reichenbach to be obtained from wood-tar ; those differences should, 
however, not contravene its commercial uses. 

The inquiry so far carried on sufficiently established that the 
peat by destructive distillation in close vessels yielded the several pro- 
ducts that had been described, and were identical, or closely analo* 
gou3 to those afiforded in the distillation of wood or coal. The process 
in close retorts, however, being not at all that proposed or economically 
practicable for commercial purposes, it was necessary to proceed to 
determine whether the same varieties of peat, being distilled in a blast 
furnace, with a current of air, ao thai the heat necessary for the distilla- 
tion was produced by the combustion of the peat itself, would furnish 
the same products, and whether in greater or in less quantities than in 
the process in close vessels. 

For this purpose, the cylinder which in the former series of experi- 
ments had been set horizontally in the furnace, was placed surrounded 
by brickwork vertically, its mouth projecting a little at top, so that the 
tube for conveying away the products of the distillation passed horizon- 
tally from the top of the brickwork casing to the condensing apparatus. 
Near the bottom of the cylinder the brickwork lefl a space where the 
cylinder was perforated by an aperture 1^ inch diameter, to which the 
tube of a large forge bellows was adapted. The arrangement thus 
represented nearly the construction of an iron cupola. The cylinder 
being charged with peat, of which some fragments were first introduced 
lighted, and the blast being put on, the combustion spread, and the 
cover of the cylinder being screwed down, the distillation proceeded, the 
products passing with the current of air into the series of condensing 
vessels, and the gases and ^r finally being conducted by a waste pipe to 
the ashpit of a furnace where they were allowed to escape. 

By this means there was obtained, on a moderate scale, a satisfactory 
representation of the condition of air-blast distillation of peat which has 
been proposed as the commercial process. In so carrying it on several 
interesting observations were made which will require to be noticed here in 
ageneral point of view, referring to the special report appended for det^. 

First, as to the nature and quantities of the products. The specimens 
of peat operated on were selected as similar to those employed in the 
former series of which the results have been quoted, and the products 
similarly treated were found to be, from 100 part^— ■ ; 
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AFeiag«. Uaiimum. 

Watery productB . 30-714 ., 31*678 

Tan7 products . . 2-392 

GaKs . . .62-392 

Ashea . . . 4-191 



These sereral products having been 
case, gave, from 100 parts of peat — 



2-510 .. 2-270 

65-041 .. 59'71« 



7-226 .. 8-498 

Further examined, as in the former 



AreiBge. Muimiim. Mbhnum. 

Ammonia . . . 0-281 .. 0-344 .. 0-194 j 

or as 

Sulphate of ammonia . l-llO ., 1-330 .. 0-745 

Acelicacid . . . 0-207 .. 0-268 .. 0-174 

Acetate of lime ■ . 0-305 .. 0-393 ., 0-256 

Pyroiylic spirit . . 0-140 ., 0-158 . . 0-106 

Volatile oils . . . 1-059 .. 1-220 .. 0-946 

Paraffine . . . 0-125 .. 0-169 .. 0-086 

It is now important to compare these average results with those of 
the former series obtained by distillation in close vessels ; we obtain — 





Average produce from 
cloM diiUllation. 


Attnga nroduca by 


Ammonia . 


. 0-268 


0-287 


Sulphate of ammonia 


. 1-031 


l-UO 


Acetic acid 


. 0-191 


0-201 


Acetate of lime . 


. 0-280 


0-305 


PyroxyUc spirit . 

Oils 

Paraffine . 


. 0-146 
. 1-340 
. 0-134 


0-140 
1-059 
0-125 



More detailed comparative tables will be (bund appended ; and it is 
thus seen that, notwithstanding the apparent differences in the nature of 
the process, and the construction of the apparatus, there is really no 
serious difference in the results; the products being the same, and not 
differing more in proportional quantity, whether obtained by close or by 
blast disUUation, than different experiments made with the same appa- 
ratus differ amongst one another. 

There is thus obtained the very important consequence that we may 
af^jpf:i?' applicable to the blast distillation process all the investiga- 
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the Destructive DistilleOim of Peat. 1 1 

tions made regarding the products Bnd circumstances of the process in 
close vessels, and it is easy to understand why it is so. The blast of air 
entering the bottom of the cylinder burns the portion of the peat with 
which it comes immediately into contact, and the heat so produced acts 
as the heat of an external fire should have acted to carbonize and dis- 
til the portion of peat lying immediately above ; there is thus in the 
upper part of the furnace a simple distillation and cokeing of the peat; 
but in the lower part a combustion of the peat charcoal as it descends- 
This latter is, therefore, the fuel of the operation, and is used in the most 
direct and economical manner, as the coke is used in the cupolas or 
high furnaces of an iron>works. 

It was found, however, that the volatile products of the distillation 
being in this case intermixed with so large a quantity of air and per- 
manent gases, the condensation of the vapours became far more difficult 
than in the process with the closed retort ; and in the first experiments 
it was found that very little tar was obtained, and the aqueous liquor 
was strongly acid, a re-action never observed with the process in close 
vessels : traces only of pyroxylic spirit was obtained, and altogether the 
volatile products appeared to have escaped condensation. It was, there- 
fore, found to be necessary, in order to obtain Inislworlhy results, to 
provide additional means of condensation, not merely by cooling the 
products, biit by washing the gasea evolved, so as to separate the other 
products diflfused through their volume. This was successfully accom- 
plished by washing the gases evolved by contact with a considerable sui^ 
fece of cold water before escaping to the chimney. 

There will be found in the special report some interesting details as to 
the presence of certain bodies, associated with the more important pro- 
ducts, and which may be considered accidental, as having their origin 
either in unessential conditions of the process, or in the accidental pre- 
sence of substances in the peat employed. Thus, in almost ereiy case, 
the oily products were found to be contaminated by the presence of a 
quantity of sulphur, derived from gypsum or from iron pyrites in the peat. 
This sulphur gave to the oily products a disagreeable odour, especially 
if burned; and its removal required careful and peculiar chemical 
management. Similarly the quantity of ammonia obtained in the 
watery liquors was liable to variation, according as the proportion of 
azotized oily bodies changed with the circumstances of the distillation, 
as the peat, in its volatile tarry products, contained the same organic 
bases, rich in nitrogen, and capable of giving ammonia when decomposed, 
that are found in the coal gas tar. 

Another peculiarity in the results of the air-blast distillation is one 
which may be found of importance in case the process becomes com- 
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mercialljr employed. Among the products of the distillation is the 
butyric acidj an acid of animal origin (in butter), but also of occurrence 
as a product of peculiar fermentation. It is of very high interest to find 
this acid associated with the acetic acid, when produced by destructive 
distillation, but it is remarkable that it is produced in much larger quan- 
tilies in the air-blast distillation, than when the process is carried oD in 
close vessels. In the former case its proportion is such as to affiict 
materially the characters of the acetic acid, from which its perfect sepa- 
ratjon is by no means ea^. I am not anare what processes may have 
been devised for the purification of the rough acetic acid in the works 
projected by Mr. Reece; but it iacertaia that even more special attention 
will be necessary than in the case of the similar acid obtained by the 
distillation of wood. 

Itmay thus finallybe concluded that so far as the nature and quantities 
of the substances reported by Mr. Reece to be obtainable by the distil- 
lation of peat in air-blast furnaces, there appears no doubt of the 
feasibility of the results he proposes to obtain. It is, however, also 
found that there are associated with these products others which are 
impuritiesj whose separation may be difficult, and requiring special 
processes, which will deserve to be taken into account in considering the 
applicability of Mr, Recce's processes on the great scale. 

Commtrcial Aj^licati<m oftlie Proeeis, — In 1849 Mr. Reece, having 
brought his experiments on the destructive distillation of peat to a satis- 
factory issue, patented his invention of the process of distilling peat in 
an air-blast, and thereby obtaining certain products. His puhh^ed 
specification will be found in the appendix, and it will be seen that he 
claims — first, cau»ng peat to be burned in a blast, so as to obtain inflam- 
mable gases and other products ; secondly, obtaining products of peat, 
which he terms paraffine and liquid paraffine, by operating on tar or 
pitchy matter, produced from peat as described. Mr. Reece's patent 
includes the description of the furnace and condensing apparatus he 
proposes to employ, but does not claim any particular construction. 

In order to be able more satisfactorily to compare the results of Mr. 
Reece's operations with those of the experiments conducted under my 
own superintendence, I communicated to him the fact of my being 
engaged with the present inquiry, and invited him to afibrd infor- 
mation on some points which I suggested. I have to thank Mr. Reece 
for his immediate and satisfactory attention to my request ; and I have 
placed in the appendix copies of my application and of his reply, to which 
I shall here only make general references. 

He experiments which were carried on at Newtown Crommelin, in 
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the north of Ireland, by Mr. Reece, for the purpose of determining the 
commercial utility of bis process, as referred to in his replies, have ap- 
parently afforded all the practical evidence that had been obtained by 
him of the amount and nature of the products. In the prospectus 
of the company proposed by Mr. Reece these experiments were quoted, 
and reported to have been superintended by Dr. Hodges, Professor 
of Agriculture in the Queen's College, Belfast ; and, being desirous 
to obtain the fullest information as to their nature, I addressed to Dr. 
Hodges some inquiries, to which he obligingly replied. Hia answers 
will be found appended, and I shall refer to them on occasion. We 
have thus in the practical results of the distillations at Newtown Crom- 
melin the grounds of the calculations of quantities of produce, which 
Mr. Rees Reece has put forward, and they may be thus directly com- 
pared witli the results of the investigation conducted in the laboratory of 
tho Museum. 

■ The quantities and nature of the products, as certified by Dr. Hodgea, 
in the one trial which he superintended, compared with the Museum 
average results reduced to the same standard (Dr. Hodges' acetic 
acid having been 25 '/, of real) are — 



PaorBssoR Hodgks. 


Musi 


IDM. 


Fr<Hn 100 
From a ton. part). 


Fromahm. 


From 100 
p«rti. 


Sulphate of ammonia . 2211bB. .. 1000 . 
Acetic acid real hydnled lllbs. .. -326 . 
Wood naphtha . . 83ioz. . . ' £32 . 
Tar . . . . 99ilb8. .. 4-440 . 


. 24Albi. 
. 4tlbe. 
. 5<Hoz. 
. 531lb>. 


,. I'llO 
.. -201 
.. -140 
.. 2-390 



It hence is evident that the quanti^ of ammonia obtained at New- 
town Crommelin is rather under that obtained at the Museum ; but the 
produce of acetic acid, tar, and naphtha, has been found in average 
decidedly inferior to that stated, although the maximum results found 
in particular trials have approximated closely to Dr. Hodges' numerical 
results. Tliere having been, however, apparently but a single trial so 
accurately followed up at Newtown Crommelin, it is necessary to 
contrast the results of the Museum experiments more specially with the 
quantitative produce expected by Mr. Reece, as given in the prospectus 
of the company to be formed for working his process. 

Mr, Reece's statement of the produce from 100 tons of peat distilled 
is compared with tho average results of the Museum trials in the fol- 
lowing table : — 



itizedByGOOgle 



Comtnercial ^plication o/tha Procest. 



From 
lOOpMtiofpeat 


statement in 
Mr. Eeece'B 
prMpectoi. 


Average ruolti of 

MuseuD. trialB by 

bkrtproc*-. 


Acel&te of lime 


l-OOO 
■100 


MIO 

•306 


Wwd naphtha 
Paraffine . 


•185 
•104 


■140 

• 125 


Fixed oiU 
Vclalile oila 


•7141 

•357; 


1'059 



tima this companson it is evidenl that the quantity of ammonia obtained 
is nAKS greater tliao that expected by Mr. Beece ; secondly, that tha 
quantity of paraffine and of oils may be considered the same; thirdly, that 
the quantity of wood-napthha expected by Mr. Reece is more than we 
obtained in arerag«, but not more than was obtained in some Museum 
trials. That the quantity of acetate of lime expected by Mr. Reece is 
mora than double that which was in average obtained in the Museum? 
unless the commercial acetate of lime calculated for by Mr. Reece shall 
contain such excess of lime, &c.,as shall render its weight double that wliich 
the pure article, calculated in the result of the Museum trials, should 
have. This latter circumstance may possibly explain the difference. 

It may, therefore, be admitted that the statements made as to the 
quantities of those bodies obtainable from peat have not been ex- 
aggerated, and, indeed, are such as should immediately be inferred to 
he obtainable from a body of its constitution, compared with coal and 
wood. 

It being thus determined as to the amount of produce, it remains to 
conuder how far the practical circumstances of the operation may 
influence the feasibility of the manufacture on the great scale. On this 
subject, so difficult to decide positively, even in the case of a manufacture 
well understood and practised, when it has been introduced to a new 
locality, it becomes impossible to arrive at absolute conclusions where 
the manufacture itself is one of novel character, involving numerous and 
complex collateral operations, and is proposed to be established in 
localities and amongst populations unaccustomed to mauufacturing 
industry. I can, therefore, in this report only notice in very general 
terms some conditions of Mr. Reece's processes, which, as it appears to 
me, will be found materially to influence the cost of production of the 
several substances which it is proposed to bring to sale. 

Mr. Reece's patent, it will be observed (Appendix, p. 23), is merely for 
the application of , the blast of air to obtain, by distillation, the tarry and 
gaseous products of the peat. But, as first obtained by distillation, these 
products are all in a condition excessively impure; and there will be 
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required Tor their separation and purification special and complex ch&> 
mical operations. The distillation of the peat must, in fad, be lo<^ed 
upon as only the means of obtaining what are, in reality, the raw 
materials of a number of chemical manufactures, just as by the distillft- 
ijon of coal there are obtained gas liquor, which forms the baua of a spe- 
dal ammonia manufacture, and gas tar, which gives occasion to naphtha, 
oil, and pitch making, while these are only collateral or waste products 
compared with the gas and coke on which alone the managers of gat 
companies find it worth while to fix their own attention. 

These materials, however, obtained as residues of more important 
manufactures of charcoal and coal gas, must be considered as in them- 
selves having but very inferior commercial values, and the price of th« 
product obtained from them is almost altogether determined by the 
exjKnce of the subsequent purification and extraction of those products 
in a commercial form. Hence the value of the process in a manufac- 
turing point of view depends on two conditions — 1st, that materials 
shall be supplied at an extremely low or nominal cost ; and 2nd, that 
there shall be such economy in the processes of manufacture as that th« 
final cost shall be below that of the same products as now made. It 
is evident that in the distillation of a quantity of peat to obtain tar* 
ammonia, acetic acid, and naphtha, there must be employed a quantity 
of fuel, which, by the process of Mr. Beece, is made to be that actually 
under distillation, which, as it cokea and descends in the furnace, is 
burned by the blast and supplies the heat necessary for the distillation 
of the superincumbent layers. Whether actually all the coke require* 
to be thus burned in each operation caimot be positively asserted until 
the process shall have been continuously carried on, on the great 3cal«] 
but it would be, as I believe, imprudent to calculate on any portion of 
the coke of the distilling furnace being directly available for any other 
uses, or being a source of independent profit. 

The cost, therefore, of the tar and liquors for the subsequent manu- 
&cture will be equal to that of the entire quantity of peat employed, 
together with the cost of erecting, maintaining, and working the distilhng 
and condensing apparatus. The arrangement of these latter will, how- 
ever, he probably found to require serious consideration; the furnaces 
being in form and dimensions similar to the high iron furnaces, aad 
being required to constitute, when in action, true gas retorts, air-tight, in 
order that the products may be blown through the condensing aj^a- 
ratus. It will probably be found that an amount of pressure will be 
required to be used with the blast machinery that may render its expense 
a very appreciable item in the cost of production, as it must be recol- 
lected that, although the proposed manufacture may be represented as a 
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combinatioD of the arrangements of an iron-works nith those of a gas- 
works, yet it will be observed that the relations of the products are just 
reversed; the volatile products of the iron furnace being usually waste, 
whilst in the peat process they are those sought. On the other hand, 
in gas-works the condensible vapours are little valued, and are con- 
densed only to purify the permanent gas, which is the important 
product ; whilst, in distilling peat, the condensible vapours form the 
commercial materials, and the gases have no direct value. There is 
therefore, the grave diSerence between the condensation in the gas-works 
and in the peat-works — that in the fonner, provided the gas will burn 
without bad smell, the more it is loaded with carbo- hydrogen vapours, 
and the higher specific grarily it possesses, the more brilliant light it 
gives and the higher value it possesses. Hence the condenEong appa- 
ratus may be the minimum that will remove the gross impurities ; but 
in the peat-works, the gases being of no commercial value, and the con- 
densed products being those to be afterwards sold, everything that 
escapes condensation is a money loss, and the apparatus for effecting 
condensation will require to be of the most perfect description. 

It is quite certain, however, that the condensation can be effected with 
success by means of suitably extended and cooled apparatus; but, con- 
sidering that all the products issuing, at a very high temperature, from 
two furnaces burning together 100 tons of peat every twenty-four hours, 
and accompanied by a current of at least 200 tons of atmospheric air 
(the volume of which may be estimated at 215,000 cubic yards), and 
posfflbly twice as much, and referring to the difficulties of condensation 
which were felt even in the experiments on a small scale conducted in 
this laboratory, and to the circumstance that at Newtown Crommelin 
the process of distillation went on excessively slowly, being only at 
the rate of from 1^^ to 2 tons of peat per diem in the largest fur- 
nace that has been as yet used, it will appear natural to expect that 
the perfect condensation which should afford, on the great scale, the 
realization of the entire products may be found to require apparatus of 
a magnitude very far exceeding anything as yet proposed. 

It therefore requires to be considered that, in the peat-distilling pro- 
cess, the materials from which the commercial products are to be 
obtained will cost the outlay on the peat employed, the charge of 
erecting, maintaining, and working the furnaces, and of blast -machinery, 
and of the condensation apparatus ; and these materials, when so obtained, 
are similar to those obtained as residues from wood and coal distilling 
processes, and available at present, at very low prices, for further manu- 
facturing objects. 

Under these circumstances it must evidently be, in great part, by the 
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introduction of improTed and more economical modes of treating thoae 
new materials, that the manufacture proposed hy Mr. Reece can be 
conducted with practical advantage. These improvements do not form 
any part of Mr. Reece's patent, nor are any of them of individual 
novelty. They consist, as far as I have had an opportunity of judging 
from Ihe communications made by Mr. Roece, and by his answer to 
queries (Appendix, p. 32), in two points — 1 st, separative dislillation; and 
2ndly, in the employment, as fuel, of the gases given off from the fur- 
nace. The necessity of the first economy arises from the circumstance 
that the quantities of acetic acid, of ammonia, and of pyroxylic spirit, 
obtained by the distillation of peat are diffused through so large a mass 
of watery liquor, that their separation, after treatment with lime and 
sulphuric acid, respectively, by the ordinary processes of distillation, 
would become tedious and expensive. In this respect, however, the 
adaptation by Mr, Reece of the principle of separative condensation will, 
as I believe, prove highly useful, and in this respect probably secure the 
most economical manner of operating that could well be devised. This 
branch of ihe operations, however, does not enter into Mr. Reece's 
patent, being rather connected with the employment of the form of 
rectifying still, invented and patented by Mr. Coffey, of Dublin, some 
years ago. It will certainly be, however, questionable, whether this 
economy, although useful and ingenious, can affect in any very material 
degree the final result of the manufacture, as it regards only one stage of 
Ihe preparation of one or two articles, which are not more specially 
valuable than several others it is proposed to obtain. 

The much more important attempt to reduce the cost of extracting 
from the raw products the several articles proposed in a commercial 
form, and, indeed, of conducting with economy the actual blast -distilla- 
tions, consists in the application as fuel of the gases produced in the blast- 
furnaces by the distillation of the peat; which gases, as they will issue 
from the extremity of the condensing apparatus, after all the tarry and 
watery products shall have been condensed, should be made by their 
combustion to supply the heat required for all the distillations and eva- 
porations necessary in the several branches of the manufacture, and also 
to heat the boilers for the steam-engines to work the blast-machinerv 
and the other machinery of the works. For this purpose Mr. Reece 
has kindly explained to me that it is proposed to carry the gases 
which escape from the extremity of the condensing apparatus into a 
system of underground flues, which shall ramify, as gas-mains ramify in 
the streets of a city, to the several localities of the works where furnaces 
are erected. At the point where each branch-flue opens ijito its furnace, 
will be adapted a mechanism for regulating the entrance of the gas ; and 
there being, by means of a chimney of great height, a draft of air 
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establiehed, also regulated by meehaitiaiD, so that tbe combustible gas 
and m shall bear a proper proportion to e&cb other, the conditions 
for using the waste gases as Tuel should be fully realized in theory. 

The employment of such waste gases as fuel had been long since pro- 
posed in the case of iron smehing-works, where vast quantities of car- 
bonic oxide and olher gases escape from the tops of the high furnaces ; 
And those gases had been in many cases successfully conducted to the 
hearths of the puddling and refining furnaces, where their flame served 
to economise a certain quantity of ordinary (Uel. Hence the proposition 
of Mr. Reece, to treat in a similar manner the waste gases of tbe peat- 
furnaces, merits full consideration. It is in theory certainly quite 
possible to effect it. At the same time it must be borne in mind that 
the eronomy and practical advantage of the plan has not been found, 
even in iron smelting-works, so absolute as to produce its universal 
or even general adoption, and yet in an iron-works the arrangements, 
are much more simple ; the gas conduits would not require the same 
exact arrangement for supply, and, what is of the greatest importance, 
the gases are used from an iron furnace very hot. and are found to 
require to be so used in order to enable them to serve as fuel. 

The employment of the waste gases as fuel does not appear to be 
considered by Mr. Keece, as in the iron works, an accessory and 
secondaiy economy, but forms ao great an object that, as stated in his 
prospectus, " in distilling 100 tons of peat a quantity of inflammablu 
gas is obtained, equal in value to 20 tons of coal" — that is to say, of 
nearly equal heating and money value to the entire body of peat by 
which it was produced. This, however, could not be the case, even by 
distillation in close vessels, where all the carbo-hydrogen gases could 
be economised, and becomes quite impossible where the distillalion is 
carried on by blast, and the corbo- hydrogen and carbonic oxide must 
issue mixed with the whole volume of nitrogen of the enormous body of 
fur that bad been blown in, as well as with the very large quantities of 
carbonic acid derived from the distillation as well as the combustion of 
the peat. 

But it appears evident that Mr. Reece calculates on effecting all the 
boiling, evaporating, and distilling operations of the various special 
manufactures by means of these waste gases only, as there is not found 
in his estimate any item for cost of fuel, beyond the actual peat thai 
is to be distilled ; and in his prospectus it is proposed to employ the 
gasea in even further subsidiary processes, as burning lime, carbonizing 
peat, &c. It does not appear to me that the successful employment of 
those gases could be calculated on to so great, if to any great degree, 
and in the special report there will be found the detailed evidence that 
the gases issuing from the blast retort where the process of Mr. Beeoe 
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was Carried on, were scarcely and only at dmes at all inflammable, and 
could not be in any way depended on for steady combuBtion, or as a 
regular supply of heat. There will be found also the details of experi- 
ments on the combustibility of mixtures of inflammable gases (carbonic 
oxide, and earburetted hydrogen) with such Tolumes of nitrogen as the 
blast of air Aould at least supply in Mr. Reeee's process, and the result 
appears to be, that although such mixtures may, by careful manag»- 
ment, be set on fire, yet no dependence could be placed upon a current 
of such gaseous mixtut« burning continuously, and that a manu- 
focturing process requiring heat should not be left dependent on such a 
fuel. 

It will be remarked that I hare here spoken of the combustibility of 
those gases, as they issue cold from the extremity of a condensing 
apparatus of a very perfect kind. It is this particular which prevents 
the success obtained in the employment of similar gases in iron smelt- 
ing operations from being a foir amalogy. Tlie gases are conducted 
from the body of an iron furnace, strongly heated, by short channels 
to the flame-beds of other furnaceSf and their combustibility is greatly 
enhanccdby — indeed arises from — their high temperature : besides which 
they are used only as subsidiary to already existing fires, being never, 
that I am aware, taken as the ooly fuel on which important operations 
should be left exclusively to depend. 

It is not my wish to enter into any examination of the minute details 
of the processes of purification and preparation of the commercial sub- 
stances from the raw products of the manufacture. These processes do 
not form any portion of Mr. Reeee's patent, and the only statement 
regarding the plans proposed to be pursued is that in the article od Mr. 
Seece's project published in Mr. Dickens' Journal, ' Household Words,' 
(January, 1851) whichaccount, however, Mr. Keece has, in his answers to 
queries, adopted as authentic. There will be found in the description 
of the experiments some facts regarding the action of sulphuric acid on 
the tar from peat, and its power of separating the resins, which will 
render it doubtful whether the process may not be more expensive than 
Mr. Reece would appear to suppose, and in fact whether other modes 
there indicated might not be found more advantageously applicable 
than that proposed to be adopted by Mr. fleece. 

In reference also to that process, it may be remarked that as some 
milUon of pounds weight of oily and fatty material are to be bleached 
annually, and that the bleaching is proposed to be effected by means of 
bichromate of potash, a salt of very high commercial value — no item of 
the cost of that salt is given in the estimate of outlay, nor is there any 
notice of its recovery, or of the source, other than ordinary purchase, by 
which it is to be obtained. Vet, operating on such enormous quantitiee 
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it should be taken into account, as, if not recovered in some economical 
manner, it might seriously affect the cost of production of those fatty 
and oily bodies on which so much of the productiveness of the proposed 
manufacture depends. 

There will be found in the report of special details, the facts regard- 
ing the processes for obtaining the paraffine and oils out of the tar, and 
some suggestions by which methods of greater effect than those de- 
scribed as Mr. Reece's could be employed. Tlie most remarkable 
result, however, is that the resinous bodies which, in Mr. Reece's pro- 
cesses are separated by means of sulphuric acid, and are rejected as 
valueless, are themselves capable of conversion into paraffine (so called), 
and thus the quantity of that solid fatty material obtained from the peat 
may be rendered much larger than what bad been supposed by Mr. 
Keece to be possible. 

I shall not refer to any other circumstances of ihe cost of purification 
and briciging to marketable form the products of the distillatioQ, as I do 
not feel that it would be within my object to discuss the actual money 
estimates that have been put forward in the prospectus of the Compar^ 
proposed lo be established. 

From those considerations of the results of the experiments made in the 
Museum of Industry, and the trials at Newtown Crommelin, and of 
the circumstances of the manufacture of the same products from the other 
speciesof fuels by processes more or less analogous, it appears to me 
that some general conclusions may be deduced : — 

1. That the quantities of ammonia, of wood spirit, and of so called 

paraffine, fixed and volatile oils, stated by Mr. Beece to be ob- 
tained by distillation from peat, do not appear to be exaggerated, 
as they fall within the limits of the results obtained in the 
Museum laboratory, and approach closely to the average results. 
That the quantity of acetic acid or acetate of lime, staled by Mr. 
Recce and Dr. Hodges, could not he obtained, the result of the 
Museum trials affording but from one-half to two-thirds of the 
expected quantity of that substance. That further the produc*: of 
paraffine may possibly be rendered much more considerable than 
was stated by Mr, Reece, through a more judicious treatment of 
the resinous materials of the tar tbaa bad been proposed by that 
chemist. 

2. That the distillation with combustion of the peat in the blast 

furnaces must be considered to produce only the raw materials 
for the subsequent chemical operations, just as in the processes of 
wood or coal distillations, there are produced lar and ammonia, 
and acetic acid, which have long been the objects of manu- 
facture. 
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3. That those materials, if charged with the total cost of the peat 

consumed, the cost of erecting and workiog the furnaces, the blast 
engines, and coodensing apparatus, and pVoporlion of manage- 
ment, would not appear to be very much more economically 
obtained from peat than they are now obtained from the pro- 
ducts of wood and coal distillation, where they are sold at very 
low prices, and, at least as regards gas tar and gas liquor, in most 
places in Ireland, liave been regarded as waste products. 

4. That the principal value of the class of products obtained from peat 

is derived from the cost of their subsequent purification and con- 
version into a commercial form, and that consequently the prin- 
cipal advantage of a new mode of obtaining them must be looked 
for in the more economical treatment of those materials. 

5. That to this principle the extraction of the paraffine may be an ex- 

ception, it being itself a material new to commerce on a large 
scale, and hence not having its value determined by the compara- 
tive economy of preparation from sources of little value. 

6. That the economies introduced in the treatment of the tarry and watery 

products of peat distillation are reducible to two (so far as 1 have 
been able to learn) : — 1, the separation of the wood spirit, by 
means of an improved distilling apparatus; and 2, the 
utilization of the waste gases from the condensing pipes, so as 
to supersede the use of other fuel by burning the gas in jets under 
the steam boilers, tar and acetic acid stills, evaporating pans, &c. 

7. That the former economy cannot be of paramoimt influence, as it 

affects but one stage of the preparation of a single product, and 
further might be applied in a similar way to lessen the cost of 
production of wood spirit from any other source. 

8. That the latter economy is of the most important character, and 

appears more than any other one condition to influence the pro- 
bable success of the manufacture on the great scale ; that therefore 
the amount of advantage derived from similar employment of 
gases in iron-smelting works will deserve careful comparison, 
and that it will be necessary particularly to take into account the 
diflerence of combustibility of gaseous mixtures when very hot, 
as when from an iron furnace, and when quite cold, as from the 
condensing apparatus of a peat blast furnace. 

9. That under the circumstances of a manufacture presenting so many 

new and complex processes, which, in analogous branches of 
industry, it is found convenient to separate and commit to different 
and individual interests, and that its conditions, as to the supply 
of peat, require its estiiblishment in localities of but little indus- 
trial activity, it can scarcely ixpected that even as mucb 
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economy and advantage should be realized as might be expected 
afler experience of the same process on a working scale and with 
trained labour. 
10. That although the excessive returns stated by the proposers of the 
manufacture may not be obtained, it is yet probable that, 
conducted with economy and the attention of individual interests, 
the difficulties connected with so great complexity of operations 
would be overcome, and the manufacture be found in practice 
profltable ; and certainly it must be regarded aa of very great 
interest and public utility that a branch of scientific manufacture 
should be established, specially applicable to promote the indus- 
trial progress of Ireland by conferring a commercial value on a 
material which has hitherto been principally a reproach, and 
by affording employment oT a remunerative and instructive 
character to our labouring population. 

(Signed) ROBERT KANE, 

Director of the Museum of Irish Industry. 
8th April, 1851. 
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Spbcification of Mr. Abicb's Patent Procbsb. 

To Ke£S Keecs, of London,' Chemist, for improvements in treating Peat 
and obtaining products iherefTom. — [Seeded 23rd Januar;, 1849.] 

This invention consists, firstly, in causing peat to be burned in a furnace by 
the aid of a blast, so as to obtain inflammable gases and tarry and other pro- 
ducts from peat; and secondly, in obtaining products from peat termed pa- 
rafline and liquid paraRlne, by operating on tar or pitchy matter produced 
from peat. 

In Plate IV. I Eg- 1, is a plan view of two blBst-fumaces and apparatus for 
carrying out the first part of this invention ; and fig. 3, is a vertical aection of 
the same, a, a, are the blast- furnaces, which arc lined with cast-iron at the 
upper part ; b, (fig. I,) Is a grating or set of fire-bars ; and c, c, are the hlast- 
pipes, for introducing a blast of air beneath each grating h : the pressure of 
the blast of air which the patentee employa, la from two pounds to two pounds 
and a half on the square inch. Each furnace is provided, at the top, with a 
cover, which is raised when the furnace is to be charged : this is done at 
intervals, taking care that the charge does not descend so low as to go out. 
d, d, are pipes, leading from the upper part of each fiimace, and dipping into 
water contained in the close trough e; and / is a pipe, that connects the 
close troi^h « with a serin of pipes g, which sre immersed iu the water con- 
tained in the trough k, and fwm the condensing appantus, for condensing the 
products from the two furnaces. The gases, on their exit from the condensing 
apparatus, may be collected for use as fiiel or otherwise ; and the tarry and 
other liquid products pass into a suitable receiver. The tarry products m^ he 
treated according to the second part of this invention ; and the other products 
may be made available for evtdving ammonia, wood-spirit, and other matters, 
by any of the existing processes. Either hot or cold blast may be employed ; 
but hot blast is preferred to be used when the peat contains much a 
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The patentee does not confiDe himaelf to the blast- funiacei or condensing 
apparatus above described, as the coostmction of the same may be varied ; 
nor does he claim the blast-furnace and condeneing apparatue separately aa 
new ; — the first part of the invention conBiating in causing peat to be burned 
by the aid of blast in a furnace, eo as to evolve and collect inflammable gases 
and (arry and other products from peat. ■ 

The second part of the invention consists in obtaining paraRine and liquid 
parafline in the following manner : — The patentee takes tar, obtained from peat 
in the way above described, or by distillation, and, having freed the same from 
water, he puts it into a still and distils o£F about half the quantity at as low a 
temperature as it will come over ; he then distila over the residue into a second 
receiver. The products in the second receiver will consist of parctSine, liquid 
paraffine, and a small quantity of volatile hydrocarbons. The parafline is in 
~ the state of crystals, which are separated from the liquid paraffine by means of 
bair or other fine sieves ; then the crystals are melted and run into moulds, 
about two inches deep ; and the cakes, thus obtained, are subjected to pressure, 
in the manner of pressing stearine, in order to separate the more fluid portion 
therefrom. The hard product is of a dark yellow colour ; to remove which) 
it is distilled, the product received into moulda, and the cakes, so produced, 
subjected lo pressure in hot atearine presses,— the heat being kept down to 
100° Fahr. : if the first distillation does not remove the colour, the process is 
repeated. After decolorization, the parafline is melted and washed with water 
and free steam ; and the product is exposed for some days to the action of the 
atmosphere: this product is suitable for making candles. The liquid pa- 
raffine is distilled once or oftener, to remove the colour; and it may then be 
burned in lamps. 

The patentee claims, firstly, — Causing peat to be burned in a furnace sub- 
jected to a blast, fio as to obtain inflammable gases and other products. 
Secondly, — Obtaining products of peat, which he terms paraffine and liquid 
parafline, by operating on tar or pitcliy matter, produced from peal as above 
described. — \_Tnrolled July, 1849.] 



Statement of PaospECTUa of the Cowpant proposed to bb forubd for 
CARRYING ODT Mr. Rbecr's Process. 

Tbx raw materials of some of the most important manufactures of the United 
Kingdom were not known before the present century to possess those pro- 
periies which chemical science has since discovered in them, and which the 
manufacturer is now enabled to apply so largely to his own profit and to the 
use of the public. 

Among the most abundant of such materials. Peat was, until lately, con- 
sidered as mere fuel, rendering the districts occupied by it unfit for agricul- 
tural purposes, except at a cost wholly excluding profit : into its chemical 
properties and its cotnmercial capabilities no one thougbt of inquiring. 
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Bnt, tbTee or four yean ago, Mr. Reea Recce, an ealerpriBing chemist, 
haviag bad bis attention drawa to the circumatance that peat, in courae of 
ignition, gave off large- quantites of volatile matters, whose precise natures 
were unknown, applied hiinself to their inTestigatiun, and after great expense, 
intense labour, and numerous trials, he succeeded, not only in discovering 
their exact and proportional characters, but also in bringing to perfection a 
series of combined inventions, of simple and inexpensive application, by which 
these elementary matters were evolved in the form of various commercial pro- 
ducts, of great value, and of extensive application. 

Theie discoveriet and inventions constitute the basis on which this Com- 
pany seeks to establish its vndertahing. 

• Mr. Reece, by the aid of hia newly discovered process, for which he baa 
obtained letters patent, effects the sepsiation of tbe elementary constituents of 
the peat, by a process of combustion, the peculiarity of which consists in its 
being supported by the oxygen of the air acting on tbe carbon of tbe peat, without 
the assistance of extraneous fuel. During this process, a large portion of the 
hydrogen and other iaflanimahle gases which are evolved is saved from dissipa- 
tion, and preserved as sources for the production of heat to be applied in com- 
pleting tbe afier'Htages of chemical manipulation, by which the manuafcture of 
tbe commercial products is perfected. But beyond the quantities of inflammable 
matter consumed in these applications, a large amount of gas remains at dis- 
posal, for the generation of beat which may be uBed or applied in other in- 
dustrial operations. In these arrangements are found the extreme economy of 
tbe process of manufacture, which is thereby endued, to a great axtent, with a 
self-sustaining power. 

The chemical elements which are thus derived from peat, or " bog earth," 
are produced by Mr. Reece's process, in a pure marketable, and highly 
remunerative form. The chief products which have been obtained, are : — 

I. Sulphate of Ammonia. This salt is principally used in the preparation 
of muriate of ammonia, or sal-ammoniac j in the manufacture of alum, and in 
producing the other salts of ammonia, such as tbe sublimed carbonate used by 
bakers, and the lolution of ammonia, for tbe purposes of tbe orchil makers, 
dyers, &c. — and it is most extensively employed as a manure, fur which pur- 
poses it commands a high price and an unlimited market. It has been, 
hitherto, comparatively difBcuU of attainment. Vegetable matter, when azoto 
is one of the elements, as tbe gluten of wheat, yields ammonia; coal soot also 
contsins it ; but the decomposition of coal, effected during the production of 
carburelted hydrogen, for the purpose of gas illumination, forms at present 
tbe chief source of ammonia, which by combination with sulphuric acid, ia 
converted into sulphate. 

II. Acetate of Lime, composed of acetic acid and lime, may be formed 
by dissolving carbonate of lime in the acid ; but by Mr, Reece's process it is 
distilled from the peat. It is a salt extensively used for producing the feiru- 
ginous and aluminous liquors used by cahco printers, and it is also the 
source of acetic acid for various other purposes. 

_ III. Naphtha, or " wood ^irit." This important chemical agent is pro- 
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duced from the peat in great qnuititiea. It is yielded In a pare, coloiulesa, 
limpid state, resembling in ita properties spirits of wine, and differing only in ' 
its odour ; and from its properties of combining in all proportions with alcohol, 
nther, petroleum, Ac, it is largely used by hatters and varnish makers, in plaee 
of spirila of wine, for dissolving the gums and resins used in their respeetive 
trades. 

IV. Paraffine. Little was known of this valuable vegetable product, till 
a few years since it was detenDined by several foreign chemists of celebrity 
to be a " solid carburet of hydrogen." Dr. Christlson obtained it from the 
petroleum of Rangoon, and called it petrolin ; and Dr. Heichenbach discovered 
its presence in the products of distilled beech tar. In appearance it is a fctty 
but rather firm solid ; It is wholly inodorous : at a hundred and ten d<^;r«es 
Fahrenheit, it melts into an oily liquid and evaporates without change ; it barns 
with a pure white flame. It is soluble in aleohol, oil of tnrpentiue, naphtha, 
and the fat oils when heated ; and it unites with spermaceti, was, and moat 
fatty bodies by fusion. It consists of six of carbon and one of hydrogen. 
These singular properties fit it in a remarkable manner for the manufacture of 
candles of a high degree of purity, which are found in use to emit no smell, 
and to give an intenae colourless light. 

V. Hydro-carbon Sohenl. This oil, which is of a thin transparent quality, 
is well adapted for dissolving gum elastic, gutta percha, and various resins, 
and will, therefore, in qU probability, command extenHive use in the prepa- 
ration of che^p varnishes for rendering sail cloths and other textile fabrics 
impermeable to moisture. 

VI. Fixed Oil. — This body, in combination with tallow, will obtfun 
general use in lubricating machinery, and, mixed with common oils, it will 
greatly assist the manufacturer of a cheap lamp oil. 

The commercial value of these articles, and the ease with which they may be 
produced, are calculated to assure the Company of entire success ; but beyond 
the prosperity vrhich must attend its immediate operations, the ultimate effect 
of the discoveries on which it proceeds must be productive of advantages of 
even national magnitude. Ireland possesies in its peal a great xouree of 
wealth and profitable employment, and all that i» wanted, are capital and 
tcience to make the possetsiont available to the public use. This conclusion 
will be manifest when, in connection with Mr. Recce's inventions, the vast 
extentof the peat formation is considered. The total area of Ireland is twenty 
millions of acres. The whole area of bog is estimated at two millions eight 
hundred and thirty thousand acres : nearly one-seventh of the entire surface of 
the Island. With this immense magazine of wealth at command, it is not too 
much to assume that the peat tracts may become to Ireland, what the great 
coal mines are to England, or steam power to the English, Scotch, and Welsh 
mbnufiicturers, sources of industry, wealth, and public enterprise. 

In stating the direct results of Mr. Recce's discoveries, allusion has been 
made to the collateral advantages which will be secured to the Company in the 
acquisition of fuel power. These will be of great value and importance. 
During the operations of extracting the parafline and other products, a surplus 
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quantity of inflKmmalile gas ia obtained which ia equal in value, as fuel, to SO 
tons of coal for every 100 Jons of peat. This it is proposed to employ in the 
production of peat charcoal, for the manufacture of iron, for which, in con- 
aequence of its great superiority to Che coal used in the amel^ng districts of 
England, a constant and great demand exiRts^ — for deodorisiT^ animal 
manures, and for burning lime, which is in large request in almost every 
locality in Ireland, These gases being under control could also he applied 
with great advantage to the manufacture of glass, porcelain, and the refining 
of metals. 

In carrying out the views of the British and Irish Peat Company, it Is 
computed that a capital of 10,000/. will be adequale to the erection of an 
establish ment, provided with all suitable apparatus for nperatiag on 100 tons 
of peat daily, or 36,500 tons per annum ; and that it will also be sufficient to 
provide the means of carrying on the current expenses of the manufactory. 
The remaining portion of the capital would therefore be expended in the 
establishment of similar works in different parts of the country. 

In proof of the correctness of the conclusitHis oa which the promoters of 
this undertaking found their expectations, they have great pleasure in stating 
that after a series of carefully conducted experimeals, made under the super- 
intendence of several scienlitic men, the following data as to the probable 
annual expenditure and produce of the Company's trial works have been 
arrived at : — 

EXPBNDITUHE. 

36,500 tons ofpeat, at 3s. per ton £3,650 

4G9 tons of Salphalio Acid, at 7/. 3,185 

Wear and tear of apparatus, &c. 700 

Wage*, labour, &0. 3,000 

' CoRt of sending to market, and other inddental cli&rges . . . 2,183 

£11,717 

PBODUCE. ■ 

365 tons of Snlphate of Ammonia, at 12J. per ton .... £4,380 

SSStonaof AceCataof Lime,at 14t 3,570 

19,000 gBlEoDi NaphCia, at 5«. 4,790 

109,500 poonds Faiaffloe, at 1« S,475 

73,000 gallons Volatile Oil, at li. 3,650 

86,000 galloss Fixed Oil, at 1«. 1,800 

£a3,es5 

Net proflts, Eleven TliousaDd nine Hnndred and Sght Founds. 

The exclnsive use of the various patents has heeu secured to the Company, 
and a Royal Charter of Incorporation ia in the course of being obtained, which 
will enable the Company at once to commence operations. 

l%e various collateral advantages before referred to are not taken into ac- 
count in the foregoing calculation. 

It only remains to state, in concluding this announcement, thai the most 
unquestionable testimony, holh to the accuracy of the science involved in Mr. 
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Reece's inventionB, and of the facilitieB atiending their practicahle application, 
has been furnished to the Compapy by M. Pelouae, Member of the Institute 
of France, Director of the French Miot (in wh<fie laboratory the patentee 
made his first experiments) ; Dr. Hodges, Professor of Agriculture, Queen's 
College, Belfagt ; Messrs. Coffey and Sons, Engineers, Bromley ; and other 
eminent chemists whose opinion* have been taken on the subject. Under tlie 
decisive sanction of these practical authorities, the promoters of this Company 
appeal with confidence to capitalists, to render them support in carrying oat 
the Peat Works, whose ascertained and undoubted returns, while they offer 
ample remuneration on the acquired investments, will also provide profitable 
employment to a considerable portion of the unoccupied population of 
Ireland. 



No. III. 

Communication fhou Provicssok Hodces. 

February 7th, 1851. 
Points on which Sir Sobert Kane requests to be informed by Professor 
Hodges of Queen's College, Belfast, regarding the result of the Peat 
distiUation carried on at Neiotovm Crommelin. 

1. What were the dimensions and mode of construction of the furnace for 

distilling ? 

2. What was the mode of blowing and the dimensions of the blowing ap- 

paratus ? 

3. What was the size and arrangement of the cooling and condensing ap- 

paratus ? 

4. Was there any difficulty felt in the practical management of the condetua- 
■ tion? 

5. What weight of turf did the fiimace contain, and how long did its distilla- 

tion require? 

6. What was the cost of the turf einployed per ton, cubic yard, weight, and 

measure? 

7. In what state was the peat put into the distilling furnace? If wet, what 

was the average per-centage of water: if dried, how and to what point? 

8. What was the description of peat employed? Its density? The locality 
- of its source ? Its position as to depth from surface, and structure? 

9. Was its composition determined? What was its per-centage of ashes, 

and their composition ? 

10. In the working of the process, were the turf ashes melted into slags F 

Could they be run out liquid from bottom of furnace at end of process ? 

11. Was the process carried on continuously by adding from time to time fresh 

quantities of peat, or was the operation interrupted by one charge being 
burned out before another was introduced. 

12. How frequently did the interior of the furnace require renewal or repair ? 
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13. Were the condenaing pipes or veuela attacked, or in any degree cor- 

roded, during the process F 

14. What naa the total quantity of turf worked upon in the appaiatns whilst 

the works were in operation ? 

15. What were the quantities of the tarry, watery, and gaseous, products ob- 

tained ? 

16. What waa understood to t>e the cause of the discontinuance of the works 

at Newtown Crommelin ? 

Dear Sir Robert, Bel^t, Feb. 20, 1851. 

I return you the list of queries, to which I have given as full replies aa 
I am able. If you desire any additional information I shall endeavour to 
furniah it. I delayed for some days replying to your letter that I might aa- 
certein from a friend who lives near Newtown Crommelin, and who watched 
the progress of the works, the actual amount of peat consumed. I thiuk it 
probable that you may have been induced from the newspaper reports to ima- 
gine that an extensive manufacture of the products for commercial purposes 
had been carried on. Such, however, was not the case ; only eaperimental 
trials were made. I was sorry to observe a good deal of exaggeration in the 
statements published in the Ixindon papers, seemingly by authority. Still 
I think the speculatiou is one you would be warranted in recommending, 
though I would certainly prefer seeing it carried forward by individual efibrt, 
Tou will perceive that 1 know nothing accurately of the results, except so far 
as relates to the products obtained in my own experiments. Mr. Beece con- 
sumed nearly two years, working at intervals, and making, I tieliere.but little 
ml progress. I send you a specimen of a candle which was forwarded to me 
by Mr. Owen. I believe it contains eome wax, but how much is not stated. 

The process employed iu the separation of the paraffine from the crude tar 
was tirst to mix the tar with four per cent, sulphuric acid ; to add water, and 
after the subsidence of the impurities, to draw off the liquid with the oils, etc., 
mixed with it. The liquid upon distillation affords in the firfit part of the pro- 
cess (he hydro-carbon, and towards the end of the operation the paraffine and 
dense oil. Upon allowing the mixture of oil and paraffine to cool, the paraffina 
separates in flakes. The next operation is to separate the two bodies, which 
is effected by pressure, the solid parafEne remaining in the bags while the oil 
escapes. To purify and discotorize the paraffine, Watts's chromic acid process 
it employed. Re-distillation is also practised, which increases the transpa- 
rency of the product, and the action of currents of steam has also, I am 
informed, been tried with good results in still further improving its appear- 
ance. 

The oils do not evolve any marked odour of sulphuret of carbon. They are, 
however, at fiiat of a bad colour and smell ; the smell, 1 think, depends chiefly 
upon the presence of some capnomore. The oil is purified by a somewhat 
similar process to that adopted for the paraffine. 

Yours, Sic, 

Sir B. Kane. Jobn F. Hodobs. 
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Repmes to Queries. 

1. The furnace employed consisted of an iron cylioder imbedded in an erec- 

tion of mason work, about 17 feet in height. The height of the cylinder 
was about 15 feet: its diameter 3 feet. About 2 feet from the ground 
furnace bars were placed which formed the bottom of the cylinder. 
Below the ban there was an ash pit provided with a door which was 
closed during the experiment. The lower port of the iron cylinder 
was lined with fire-bricks bo as gradually to reduce its diameter from 3 
feet to ] 8 inchei. Directly above the fitrnace bare the pipe of the blow- 
ing apparatus entered, and near the top of the cylinder a pipe about 9 
iuches in diameter was fixed, which was connected with the condenser. 
I may mention that the casing of brick within the cylinder was not used 
in all the trials, hut found conrenient for supporting the mass of peat- 
It was, I think, continued for about 9 feet above the bars. The cylin- 
der was closed at the top by a strong plate of iron in which was fixed 
a email door, through which to supply the turf. 

2. I am unable to state the dimensions of ihe blowing apparatus. The 

cylinder of the pump was, I think, about a foot in diameter. It was an 
old and very inefficient machine, and was worked by a small water wheel. 
It supplied merely an intermittent blast of no great power which was 
directed by means of pipes to the lower part of the cylinder. There 
was nothing peculiar in Its construction. A hot blast might advan- 
tageously be substituted when wet turf is employed. 

3. I can only speak from memory with respect to the size of the condensing 

apparatus which was of the same form used in pyroligneous acid works 
of which you have given a drawing in your ' Elements.' It was, in 
fact, « large Leibig's condenser, consisting of a double coil of iron pipes 
about 60 feet long. The outer casing was formed of thin sheet iron, and 
had a diameter of about 9 inchei. A stream of water from a mill-race 
was made to flow between the inner tube and its case. 

4. There was some difficulty occasionally found in the practical management 

of the condensation. The pipes sometimes choked a little. There 
was, however, an opening about 20 feet from the end of the coil which 
enabled the workmen to clean them out. Straight pipes might, I think, 
be advantageously substituted for the coil, 

6. The cylinder was capable of cont^ning about a ton and a half of the ordi- 
nary peat. The usual weight of the peat was 6 cwt. per cubic yard. 
The duration of the combustion depends upon the power of the blast. 
In my experiment I found that much sbwer combustion than Mr. Reec« 
bad before that time adopted increased the produce. I occupied three 
days in burning 2 tons of peat. 

6. In the district where the experiments were made the cost of the turf 
would not exceed 2s, per ton. The weight of black mountain turf may 
he taken at from SJ to 6i cwt. the cubic yard or " gauge," 

1. The turf used had been put up in etacks for bouse use. ^ 
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8. The turf employed was the black uncluouB kind common in the glens of 

Antrim, weighing as above stated (6) about 6 cwt per gauge. 

9. The following is the compoaition of a urople of peat from the dirtrict :~ 

100 grains eontaioed — 

Water and VolBtile Matter . . . TO'lS 

Cbarooal 34* GO 

Alhes t S-36 



The turf und in the experiment contained only 3 per cent of red oolonred uh> 

10. Occaaionally the ash melted and ran out in a liquid Btate through the fur- 

nace bars ; but in the greater number of cases a considerable quantity 
of light, powdery aah was collecled. 

11. The process was carried on continuously hy adding fresh quantities of 

peat, when the furnace had burned down about three or four feet. It is 
considered important to retain in the cylinder a constant quantity of 
carbonized matter. 

12. I am unable to say what the wear and tear would be in the large scale, as 

but a small amount of work was done. 1 did not observe any marks of 
injury in the cylinder, etc., and I am informed that it did not require 
any repairs while in use. 

13. I did not observe any marks of corrosion, nor do 1 think that any great 

injury would be done to the pipes by the products. 

14. The experiment which I conducted, consumed two tons of peat. It was 

one of a series which bad been made at various intervals during the last 
two years. 1 have been informed that altogether not more than SO Ions 
of peat were consumed. 

15. The produce which I obtained in my eiperiment was per ton as follows — 

Tar 99*5 lbs. 

Spirit 

Acetic Acid, contmniag S5 per cent. . 
Snlphate of Ammonia .... 
The water]' liquid, dedodiDg the tar collecled in Ihe recover, amonoted to 90 gallons 
per ton of peat consumed. 

16. No attempt was made to carry on the manufacture on a commercial scale. 

The apparatus provided was very rude, and I am pertain that the pro- 
duce obtained was not the fiill amount which might be expected. 

Sir Robt. Kane, M.D., John F. Hodges, M.D. 

' Presideni, &c. 
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CoMUUHICATION FROM Mr. BbbGB. 

Sir, 

Being about preparing, by tlie direction of tlte Kight Honourable tlie 
Chief Commissioner of Woods, a report on the process and products of the 
distillation of peat, and having for that object been occupied by the necessary 
investigations in the Museum of Irisli Industry, I should be glad, before 
finally terminating' the report, to know whether you would wish to communi- 
cate any information on tiiose points which have reference to the special cir- 
cumstances of your experiments on the same subject. I enclose a list of 
points suggested for explanation, and I beg to state that I would propose to 
insert in the appendix lo my report such explanation as you may wish to 
afford, but should of course refer to its purport In the body of the report 
when such should be necessary. 

As I am anxious not to delay the presentation of my report, T shall feel 
obliged in being favoured with any observations you may wish to malie at 
your earliest convenience. 

I am, &c., 

Rees Reece, Esq. Robert Kane. ' 

Mbuokandum. 
Points suggested on which Mr. Rees Eeece's explanalion is invited. 
1. Were these experiments made on a large scale elsewhere than at Newtown 
Crommelin in the north of Ireland, 

2. If so, where, at what time, on what quantities, and where have defaila of 

the results been published ? 

3. If such detailed results have not yet been made known, could they be now 

supplied ? 

4. During what time and on what quantities of peal were the experiments at 

Newtown Crommelin made ? 

5. How many esperiments were made at Newtown Crommelin, how much 

peat was used in each experiment, and how long did each experiment 
last? 

6. Has Mr, Reece any other patent for obtaining products from peat than 

that sealed 23 January, 1849. 

7. Has Mr. Reece any patent referring to the modes of rectifyit^ or sepa- 

rating the products, 

8. Ib the statement in Dickens' 'Household Words,' January 4, 1851, of the 

mode of treatment of the products, authentic ; and would Mr. Reece 
wish to supply any further information regarding the methods he now 
proposes to follow ? 

9. Has any special form of apparatus been arranged or proposed for the 

distillation and evaporation necessary in preparing the final products 
in a commercial form F 
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10. Hu any Bpeci&l anitngement been proposed for economizing he&t by 

applying the watte gates of the furnBcea to the subsequent proceuesF 
Has Mr. Reecc included any such prnposal in any of his patents? 

11. Mr. Beece is invited to give such eiplaDation as lie may wish of the fonn, 

nature, and magnitude of the evapoTating and rectifying apparatus. 

12. In the pospectus of the peat company, and in Professor Brand's lecture, 

as alio in the atalement given b; the ' Times,' it is assumed that two 
furnaces of 10 feet diameter each are (o dtslil 100 tons of peat every 
24 hours. Mr. Beece is invited to state if any furnace of that size has 
been built, and what was the condensing apparatus proposed to be 
adapted to the furnaces of that size. 

13. Mr. B«ece is invited to send to the Museum of Irish Industry a set of 

specimens of the products he obtains in their commercial form, for com- 
parison with those obtained in the Museum laboratory, and for exhi- 
bition in the collecliona of the fuel department. 

14. Mr, Ueece is invited lo supply information on any points connected with 

the subject, not referred to in Ibis memorandum, but on which he may 
wish to offer any remark. 

(Signed) Robbkt £anb. 



Phillipslown, King's County, 
Dear Sir Robert, ~ March 15th, 1851. 

I BEO to acknowledge the receipt of your letter, enclosing a memoran- 
dum of questions on peat ; I shall be most happy to comply with ynur request. 
I will in the course of a post or two write out the answers ; some of my notes 
I have not wiih me, but, however, I think I have all you require. The article 
in Dickens may be considered as authentic, and being a description of a fac- 
toiy about to be erected on the Bog of Alien ; 1 have with roe also a drawing 
of all the apparatus, and when I come to Dublin, I shall cause tracings of them 
to be made for you. Any other questiona jou may require, addressed to me 
P. 0. Dublin, will be atteuded to, and 

I am, &c., 

Sir B. Kane. Bibes Bbece. 

P.S. Continental peats diRet very essentially from the Irish in coataining 
no acetic acid. 

Dkar Sir Robert, Phillipstowa, March 19th, 1851. 

I BHCLosR the answers to your questions ; I think they embrace all you 
requested. My occupations here have not permitted me to write them with 
more care, or arrange them more suitably for your purpoee. Any use you may 
make of them, of course they are yours. I thought it would be best to send 
them thus than to detain you in the publication of your report ; I tihall be 
happy to furnish any other information or details you may require. Should 
you wish to have drawings of the various instruments, I shall be glad to furnish 
them : possibly, a ground-plao of a factory would be interesting, and give an 
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idea of the proceu better than any de«cnptiou; I hope to be in Dablin 
next week, and any lelUr addresaed to me there, P. 0., will reoeive mj 
earliest atlention. I intend in the course of lhi» year, if I have time, to publish 
in extetuo the whole I ha^e done, and the facte which I have collected on the 
subject. 

I am, &c., 

Rees Bueck. 

The eiperimeata made on the diBtjllation of peat according to the procesa 
patented by me in January 1849, were I may lay almost eiclusively carried 
out at Newtown Crommelin in Antrim, my previous experiments having 
been made on peats in France, and by distillation in close vesselB. The results 
of tlie experiments made in France may be thus briefly stated : thej were con- 
ducted in cylinders 3 feet diameter and 5 feet long ; a charge was effected in 
18 hours ; the experiments were made on a hog about 18 leagues from Paris, 
at Pont St. Maxence, where peat was largely charred for the Paris market: 
I made experiments there also on peats brought from the Vallee de la 
Somme, the Marais de St. Goud in Champaigne, and from various other 
districts ; the peat at Port St. Maxence, and also of the other localities was 
what they term iu France, la Tourbe Moul^, and which consisted of the ordi- 
nary bog being made into bricks nearly in the same manner as bricks are 
made. The wet bog was cast in blocks of 4 inches by 8, and when well 
dried would weigh at Pont St. Maxence fully 400 grammes, and the bogs of 
the Yallee de la Somme made in the same manner would only weigh 300 to 
350 grammes; three men and a boy, and three women would out bricks and 
spread 15,000 in a day; a cubic metre (35 cubic fteet) weighs 8 cwt. to half 
a ton, and contained from 10 to 12 per cent of ash, which consisted of 
sulphate of lime and alumina, the average result of a variety of experiments 
is on 100 parts as follows :— 

Charcoal 35-04 

Condensible products 37 '07 

Gas by difference 27-26 

Sulphate of ammonia 2-44 

Acetic acid, not a trace. 

Methylic alcohol 100 on O. Lusaac's 

instrument at the rate of 25 gallons 

per 100 tons 

Tar 3 to 4-31 

I cannot stale exactly what quantity of peat was used in making these expe- 
riracuCs, but some hundreds of tons was used, for one experiment was made 
on 25 tons, I did not here make quantitative experiments on the products of 
the tar. 

The experiments made at Newtown Crommelin, by what I shall for conve- 
nience term blast distiljalion, were carried on duringsome time, and on varioua 
quantities, probably in all 200 tons. The furnace at Newtown Crommelin 
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is a cylinder 3 feet diametei and 15 feet deep, the interior of- it at ihe bottom 
ii lined with brick, and which reduce* iti diameter to IS iuchei for 6 feet 
of the interior ; it is capable of holding 70 cubic feet of turf. This fuciiBCe hai 
It blowing cylinder connected to it 4 feet stroke, double action, and 2 feet in 
diameter, and is capable of being worked 20 atrokea per minute, power being 
given to it by a water-wheel. The refrigerator has 206 feet of cooling surface, 
And which is cooled by means of a constant stream of water. The experi* 
ments were made on quantitieB from 1^ tons to 10 or 20 tons at a lime, and 
the result of alt tbe«e experiments has fully demonstrated the following lacts : 
first, a fiimacc presenling an area of 1^ foot immediately above the tuyeres 
is capable of distilling, and in the molt complete maimer, 1 ton of peat per 
34 hours, and that the products of the distillation from the same peat are uni- 
form in composition. 

Secondly, that when two tODS are dialilled in the same furnace, the pro* 
ducts are also uniform, but the distillation is incomplete ; and when three tons 
are distilled, the same ia equally true, but a still more imperfect distillation ; 
and when the quantity of peat distilled amounla to one ton or 15 cwt, per 
hour (from the same furnace), the products ftre next to nil. 



EzPiRiUKNTS. — Quantities calculated per ton. 

No. 1. — 3606 lbs. pent in 24 hours : — 

PwTot. 

Sulphate of ammonia 23} lbs. 

Acetic acid 25 per cent. .... 26 lb. 

Tar 701b. 

No. 2.^-42 cwla., time 24 hours :— 

Liquor 40 per cent. 

Sulphate of ammonia 25^ lbs. 

Acetic add 28 

Tar 70 

Uo, 3, — Burning 2 tons in 24 hours ; Peat 4606 lbs. : — 

Sulphate of ammonia Hilbs. 

Acid, acetic .20 

Tar .40 

No. 4.-2 tons 24 hours ; 2 tons exactly used : — 

SnljAate of ammonia 16 lbs. 2 oz. 

Acetic add 16 

Tar 42 

No. 5. — 3 tons, 24 hours: — 

Sulphate of ammonia 12 lbs. 

Acetic acid 12 

Tar 22 

No. 6.-9 tons in 12 hours : — 

Tar 2 lbs. 

Ammonia and acetic add scarcely appreciable. 

D 2 
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1 have given these six experimeutB in order to illuBtrate the theory of the 
process, and they are only a few out of a vaat number that were made ; and I 
may here observe, that, as a general rule, I experimented on 40 cwt. at a time, 
and the peats used were those in ordinary use in the country : they weighed 
5 cwt. per cube yard ; I do not mean a cube yard closely puked, but such 
as you would fill it by merely emptying into. They contained from 1*75 to 4 
per cent, of ash, which was principally alumine, oxyde iron and sulph. hme, and 
silica. I must also state that the gases given off presented anomalies equally 
great ; and when, as in the first and second experiments, there was a mass of 
carbon above the tuyeres, the oxygen of the air was completely converted into 
carbonic oxide, and scarcely a trace of carbonic acid given out. I have also to 
observe that the quantity of wood spirit, but not so great a degree, varied ; and 
I may add that pent giving acetic acid and ammonia, when dialilled with care, 
at first, and for some time, the product is acid, and one half of the aqueous 
product maybe distilled, and the liquor remain acid, provided the temperature 
remain low enough ; and pure carbonate of ammonia is, I may say, almost 
given out at the end of the process only. This is true of close distillation also. 
I have no patent betides the one sealed January 23, 1849, that extends to 
Scotland, Ireland, and the colonies ; and also I have them for foreign countries ; 
nor have I any patents referring to modes of purification. The article in 
Dickens" Household Words,' January 4, 1851, is authentic; and a descriptiou 
ofaplant, capable of working 100 tons daily, and consider that to be as detailed 
and correct as perhaps it would be possible to furnish, excepting I were to enter 
into forms of apparatus, and in that case it would require drawings and volu- 
minous descriptions, which might possibly be foreign to a report ; nevertheless, 
I shall feel happy in furnishing them. The distillatory apparatus which I use 
for throwing off the ammonia and naphtha from the rough hquors, is a 
modification of A. CkiFFEv's distiltating apparatus, which has been so success- 
fully used in distilling grain wash in these islands. I use the analyzing 
part of his apparatus, but I increase aonsiderably the number of plates, and as 
you multiply the number of plates, the more concentrated is the distillate; and 
also by the apparatus this whole of the ammonia is distilled, for the liquor will 
scarcely show indications of it by litmus. I rectify the naphtha either by a 
similar apparatus, or by blowing steam into a close safe with a set of cupa 
attached to it for rectifying it at once. In evaporating down the spent wash, 
of the distillating apparatus, and which consists of acetate of lime, I boil down 
in large evaporating pans. Now, as it is well known that 1 foot of surface will 
only evaporate 1 gallon of water per hour, and if 100 tons of peat be uaed per 
24 hours, I will have 500 gallons or 600 per hour to evaporate, which would 
require two evaporating pans of 30 feet by 10 ; hut instead of theoretic 
quantities, I have four such pans set. These pans are made either of eaat-iron 
or boiler plate. The sulphate of ammonia is crystallised in leaden vessels, and 
boiled down also in lead. 

The fuel necessary for carrying on all the Tarions processes — such as driving 
the steam engines for working the blowing machine, and also firing the various 
boilers, evaporating pans, tar BtiQs, 6sc. &c., is the gas resulting from the dis- 
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lillation, and the quantity necessary for evei; 100 tons of peat used ii 2,000,000 
cubic feel, leaving 4,200,000 cubic feet for other purposes. I have no patents 
as to mode of application, but what I propose is, to send Ihem by means of flues 
to the various fires, and effect the draught by a powerful stack, and when a 
diffuse ffame is required, such as for evaporation, I send a broad sheet, and 
when the heat is required to be localized, I send it in jets well mixed with the 
air. I did not consider these things worth while patenting. The 4,200,000 feet 
of inflammable gas in excess, I hope to uee as fuel for various purposes, such 
as burning lime, hrick baking, and I hope glass making, for which these gases 
are so well fitted, I may aa well state Ihat this quantity of gae is capable of 
making 60 tons of lime. 

The statement in the prospecttiB of the Company, and in Brande'a lecture, 
also in the ' Times ' paper, assumes the burning of 100 tons of peat by two 
furnaces, 10 feet diameter each, altheboehet. The refrigerators attached to them 
have given me great trouble and difficulty ; the law on the cooling of gases 
established by Newton, and which has been so elaborately studied by Dulory 
and Petit, is I fear inaccurate ; but, however, from the results of my own espe- 
riments, made expressly for the purpose, and also the experience of various gas 
engineers in London, and elsewhere, has led me to the conclusion that 12,000 
feet of surface will be fully sufficient to completely refrigerate the whole 
6,200,000 feet of gas. The form of this enormous worm will depend on 
the locality in which it is placed, and the number of feet of surface exposed 
will depend on the former to some extent. 

As the tar produced from peat is solid at ordinary temperatures, the worm 
must be so arranged as to admit of being cleaned with great facility; in order 
to do that effectually the refrigentlor is arranged as a double one, so that one 
part of it may be thrown out of action for cleaning, or other purposes, without 
stopping the work : this is effected by means of throtle valves at the hydraulic 
main, and stuffing-boxes at each bend. It is also indispensable for the success- 
ful working of this process, that two furnaces be erected and in actiou at the 
same time, for if one furnace were at work, and an accident (o happen to it, 
the whole eslablishment would be atopped, for not only do the furnaces furnish 
tbe products of distillation, but also the fuel for all the subsequent processes. 
No large furnaces of 10 feet diameter have as yet been erected, but I am 
making arrangementa at present to erect two such for this Company. 

In my experiments on the tar of peat, I think tbe article in Dickens suffi- 
ciently detailed for all practical purposes. My experiments were generally 
conducted on quantities from 10 to 90 gallons at a time, and the results per 
cent, are almost uniformly the same. Tbe apparatus which I am about to fit 
up will be heated by healed steam, by whicli the quantity of psraffiue will be 
very much increased : I have called the body paraffine, though it differs very 
materially from that described by Reichenbach. Nevertheless, I consider ihese 
bodies on general terms to be so similar, as not to be worth a new name. I 
shall be happy to send to the Museum of Irish Indusliy specimens of all I 
have made from peat. An ordinary peat bog, such as the bog of Allen, and 
when undrained, only contains 16 per cent, of dry peat— I mean ordinary fuel, 
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and in some cases it is as low as 10 percent.; and ifthe bog be veil drained, SO 
per eent. of dry peat Thia peat, in its ordinary ttate of drynesB, and kept in 
Eitacks for twelve months, will yield 40 per cent, of its weight of condensable 
malter by deBtnictive distillation; therefore, to get 16 tons of peat on the ho^ 
of Allen, in its present state, requires 100 tons of bog, and 84 tons of water to 
be evaporated. I think these facts fully demonstrate that no arti^cial meann 
canever be employed to harvest pest; and in reflecting on the various processes 
that have been proposed for that purpose, how little must the parties have 
studied the subject: doubtless the best of these is that proposed by Mr. Rogers, 
which may be said to he a brick machine, with compressing p>ower gives from 
an oscillating beam ; end probably the most absurd, the turf kiln of Mr. R. 
Mallet, Ph.D. I have seen some of them on the bog of Allen, one about three 
miles from Monastereeen ; 1o nuppose that any artifioial means of applying peal 
to evaporate 80 or 84 tons of water, to get 20 or 16 tons of peat, must suppose 
an arrangement of physical chemistry unknown at preaent. I may further 
slate that one acre statute on the bog of Allen, on an average, containa 4000 
tons of peat in its dry state. 

March I9th, 1851. (Signed) Rees Rbbck. 



Nq. V. 



Supplemental Report of the detaiU of the eheatieai atuUi/tis ff the varietiet of 
Peat, and of the methodi and remits of the experimetUi on the distillation 
of Peat in close vessels, and in air blast fitmaces. — By Sir Robxrt 
Kane and Dr. W. Sdllivak. 

The subject of the following report naturally divides itself into two parU :— 
Ist, the general constitution of the parts examined ; and 2nil, the nature and 
,>roporlion of llie products obtained by their dislillation, and in this order we 
shall treat the subject. We have avoided as much as possible the conaiHerutiou 
of theoretical questions, except where indispensably necessary, as we hope in 
a short time to be able to return to the subject, with the view of availing our- 
selves of the great facihtiea which Ireland presents (or the study of this difficult, 
but exceedingly important subject) the elucidation of which is equally impor- 
tant in geology and in agriculture, b« in explaining the complex metamorphoais 
of vegetable matter. 

Part I. 

All the specimens of peat examined, were either from the great bog of 
Allen, or from its prolongation beyond the Shannon. This tract, however, 
includes fully two-thirds of all the important turf bogs in Ireland, and as the 
localities selected are pretty evenly distributed over this great district, the 
results which we have obtained' may be considere'l to represent very well the 
constitution and products obtainable from any ordinary specimen of peat. It 
is, however, necessary to remark, that the greater number of specimens 
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exKDiined were from that part of the bag where the upper layen of fibrous or 
red bog '^tX, composed priocipally of sphagnum obtusifolium, and iquarrosum, 
maium palustre, hypnum pnlustre, and other mosseB, begin to pass into 
dark brown or black compact peat; or were from the surface layer of a cotn- 
paetpeal bog, upoa which no true fibrous or red bog peat had aa yet formed, 
being in fact that kind of peat principally used as fuel. But, aa will be seen, 
on reference to Table I., eeveral (pecimens of the true red fibrous peat, and 
also Beveral of the black compact peat, from the lowest layers of the bog, were 
also examiDed. We r^ret that we had not an opportunity of eiamining each 
succeMive layer of the same b(%, and also a specimen of a mountain turf, iu to 
the compoiition of which mosses enter but in a very small proportion, if we 
except probably the hypnum lanuginogum. Judging, however, from the 
results obtained from the eiaminalionof some peats, rich in remains of graisee, 
carex, juncui, and of heath, and which thus resembled true mountain peat, we 
do not think that the latter would present any considerable deviations from the 
proportions given in tlie tables following. 

Considerable diSerences esisted between the proportions of water in the 
varietiea of peat examined, a circumstance which is easily accounted for by tiie 
difierence of compactness, and by the length of time the turfs Jiad been cut. 
Indeed, it would be difficult to find two bricks of the same turf having abso- 
lutelythesame composition, but especially the same percentage of water; the 
limits of this variation are, however, exceedingly narrow. 

Anal¥sib of Peat. 

Having^ selected the specimens, our first care was to obtain a portion of 
each which would represent, as nearly as possible, its average cumjiosicion. 
For thix purpose, a number of bricks were curffully selected, representing the 
various degrees of compactness and shades of colour, and weighing together 
about fourteen pounds. These were reduced to a moderately fine powder in ii 
luorlar, well mixed together, divided into four parts, one of which was selected 
and reduced to an impalpable powder, which was thoroughly mixed and pre- 
served in well corked bottlee. From Ibis mass all the determinations were 

pTeparatum of the Ash. — The peat was first charred in clean Hessian cru- 
cibles, and the incineration completed in Berlin porcelain ones. When com- 
pletely burned, it was placed in a well-corked bottle, having been first rubbed 
in a mortar in order to mix the ash prepared at different times. 

AwUj/iu of Ash. — Determination of HydTOckloric Acid and Alkalies. — 
From twenty to hfty grains of the ash were boiled with water, poi^red on a 
filter, and the insoluble residue washed with boiling water until a drop of the 
filtrate, rendered slighdy acid by nitric acid ceased to give a precipitate with 
nitrate of silver. The filtered solution was then treated with a litde nitric acid, 
and the hydrochloric acid precipitated with nitrate of silver. The liquid sepa- 
ruted from the chloride of silver was then evaporated to dryness with Eulphurio 
oqid, the excess of silver having been first removed by means of hydrochloric 



itizedByGOOgle 



40 Appettdix. 

acid. The dried sulphates were then dissolred in water, and the potach and 
Boda determined hy Liebig's method with acetate of harytes. The potaah SDd 
soda were not separated, except in two inslanceB, the more accurate means of 
the " Indirect Method '* having; heen employed in all the other cases. 

Determination of the remaining Ingredients. — From twenty to fifty gruna 
of the a«h were hoiled with strong hydrochloric acid, filtered, and the ioEoluble 
residue washed wilh boiling water as long as a few drops of the filtered liqnid 
evaporated to dryness on a platinum knife left a residue. 

a. The Insoluble Residue. — The residue thus washed, and which conusted 
for the most part of silicious sand, and occasionally alittte undecomposed clay, 
derived from the subjacent clay or surrounding gravel beds, was dried, ignited, 
and weighed. Having, however, obseTTcd that when soil and other substances, 
rich in ailicB, are boiled with hydrochloric acid, the whole of the silica set free 
from its combinations is not held in solulioii by the acid, but is in part to he 
found mixed up with l^e undecomposed residue, we treated this weighed 
residue for a few moments, at a bulling temperature, wiih a weak solution of 
potash, allowed the liquid to rest for several hours, then decanted it off, and 
washed the residue several times. The entire decanted liquors were then 
treated with hydrochloric acid, to neutralize the potash, and evaporated to 
dryness, heated a few degrees ahove212' Fahr., moistened when cold with one 
or two drops of hydrochloric acid, boiled with water, and the silica collected 
on a filter, washed, dried, i<i;n!ted, and weighed. The weight tlms obtiuned, 
subtracted from the weight of the residue, gives its true weight 

h. TTie Solution filtered from the Insoluble Sesidue, — ^The solution was 
evaporated to dryness, heated a few degrees above 212° Fahr., allowed to cool, 
moistened with hydrochloric acid, boiled with water, and the silica separated, 
collected on a filter, washed, dried, ignited, and weighed. Its weight, added 
to that of the portion dissolved out of the insoluble residue, gives the total 
weight of silica. The large quantity of sulphate of lime contained in all peat- 
ashes renders the analyBis exceedingly difficult, owing to the large quantity of 
liquid which must be employed to retsin the sulphate in solution, and wash 
the last traces out of the filters. Great care must therefore be observed in the 
determination of the silica, as a rery small amount of the sulphate remaining in 
the filter would have the effect of even doubling its percentage. 

The solution filtered from the silica was then treated with chloride of 
barium, the sulphate of barytes collected on a filter, washed, dried, ignited, and 
weighed. 

Determination of Phosphoric Acid. — The solution filtered from the sul- 
phate of baryta was treated according to the method recommended by 
Fresenius, by boiling with sulphite of soda and caustic soda, hy which the 
phosphate of alumina, If present, is separated from the phosphate of iron, and 
the alumina at the same time determined. The liquid filtered from the phos- 
phate of iron precipitate obtained by this method was treated with ammonia, 
and then precipitated, while nearly boiling, with sulphuret of ammonium, filtered 
quickly, and the precipitate, consisting of protosulphuret of iron with traces of 
manganese, washed uninternptedly with boiling water, and the lime ia the 
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8o1iitioiidetenniRedbyozalateorammoiiia,an(l, after the remoTKl oftheoxalate 
of lime, the magnesia thrown down by phosphate of Eoda. The sulphuret of 
iron thrown down a« above was dissolved in hydrochloric acid, and the iron 
held in Bolution by the tartaric acid and ammonia, after the precipitation 
of the phoHpbate of magnesia, having been similarly precipitated by Bulphuret 
of ammonium, added, the whole was oxidized with chlorate ofpotaah, and the 
peroxide of iron determined in the usual way. 

The amount of carbonic acid given in the tables of results is not sufficient 
to saturate all the baaea uncombined with other acids. This is accounted for 
by the greater part of the carbonate of lime having parted with its carbonic 
acid daring incineration, and its having beEn found mure convenient and 
accurate to treat the prepared ash directly with acid and water, than to tirat 
nnoisten it with carbonate of ammonia, in order to neutralize the caustic lime. 
Peat ash treated in this way always loses a small poi'lion of its chlorine and 
sulphuric acid, and we may alao add that it is exceedingly difficult to remove 
the last traces of ammonia, without again driving off a small quantity of 
carbonic acid. 

We have given above but a mere outline of the process of analysis followed 
by us, but as it does not essentially differ from that usually adopted, we have 
thought it unnecessary to do more than merely indicate the general nature of 
the method. 

The principal features of importance presented by turf ashes, and which may 
be at once recognised by referring to the annexed table of results, are : 1, 
the small quantity of alkalies — the chlorine present being in general sufficient 
to neutralize the whole of the potash and soda found; 2, the large 
quantity of sulphate and carbonate of lime ; 3, the unusually large quantity 
of phosphoric acid and of magnesia. All the peat ashes examined have very 
nearly the some composition, if we leave the carbonate of lime and part of the 
sulphate and of the iron out of consideration, these being precisely the in- 
gredients which are, at least in part, derived from the soil. During the 
growth of the peat the aoluble salts must all have been washed away, but the 
turf firom bogs, where the drainage from the upper layers ia imperfect, must 
still contain a large amount of soluble salts, so (hat in this respect there must 
be some difference observable between different peals, and even between 
different parts of the same bog. The existence of a lai^e quantity of phos- 
phoric acid in peat ashes agrees perfectly with the analyses of L. Svanberg of 
a number of bog iron ores. He found,* for instance, in one specimen 1*28 
per cent., and in most instances the quantity varied from a quarter to one per 
cent. As the ol^ect of this report ia entirely of a technical character, it would 
be foreign to it therefore to dwell further on this subject, and we shall conse- 
quently defer to another time the consideration of a great number of interest- 
ing points connected with the inorganic constituents of peat, and of soils 
generally. 
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OkOANIC ANALTSia. 

The amoniit of water was delermined ia the usual manner in a Liebig'a 
drying tube, and the dried peat thua obtained was employed for the determi- 
nation of the nitrogen, and carbon, and hydrogen. We did not think it 
neceiBary to determine the carbon and hydrogen of all the apecimena, aa the 
sis varieties subjected to distillation represented very well the entire eeriei. 
But ai ammonia forma one of the most important elementa obtained irom turf, 
and as, with the eiception of one by the Prince of Salm-Hoistmar,* we are not 
acquainted with any previous determination of nitrogen in peat, we made a 
complete series of accurate analyaes by the method of Will and Varrentrap of 
the entire series of peats which came under our obseivatioD. The results of 
these analyses will, we hope, possess not only a technical but a scientific value ; 
for the present, however, we shall restrict ourselves to the former. 

The determination! of carbon and hydrogen were all made with oside of 
copper — chlorate of polesh being alio put into the end of the tube. The great 
difRculties attending the perfect combuslion of peat and similar bodies led us 
to adopt a modiScation of the ordinary process, which was found to answer 
admirably. This modification consisted merely in using a very long tube, 
about four inches of which, at the end near the cork, was filled with copper 
tnrnings which had been heated to redness in a stream of oxjgen gas, and had 
thus the entire of their surface oudized; between these and the cork was 
placed about two inches of clean copper turnings, which had been healed to 
redness in a stream of hydrogen gas whenever the substance contained 
nitrogen ; the mixture was made in the usual way. When the combustion 
had commenced, the part of the tube containing the turnings was brought to a 
full red heat, and kept at that temperature until (he end of the operation. A 
large surfiice of red-hot oxide of copper was thus presented to any uncon- 
sumed carbo-hydrogen which may have escaped from the other parts of the 
tube. The most refractory substances may be readily burned in this way. 

The determination of the ash was made in the usual way in Berlin porcelain 
crucibles i and of the coke or charcoal by heating, to full redness, a portion of 
the powdered peat already mentioned in a well covered platinum crucible 
until all fumes had ceased. If the peat be charred in fragments, especially if 
they be large, the percentage of charcoal will be smaller, as the external 
portion will be charred before the internal parts became heated, the conse- 
quence of which is that the vaiiours given off by the latter will bum off a 
portion of the external layer, and thus reduce the amimnt of charcoal. It is in 
&ct the same result which takes place whenever steam paesea over the surface 
of heated charcoal. 

We have now described all the methods of analysis which we employed, in 
so far as they require explanation, and for the results of the analyses we 
must refer to the tables in which we have arranged them, 'fhe only fact of 

• W. P. Furet za Salm-Horemar otrtained from 0'29» gnnms. of tnrf from Coesfeld 
0*034 grmms. of ammoDia-chloride of plsCimun ^ O'0O63 grmms of nitrogen =>!'l00 
per cent.— Poggend, 'AimaL d. Phys.' UII. 634. 
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importanw which mvj be deduced from these resultB, without entering Into 
theoretioal conBiderations — and it is in fact, the principal one which we have 
to deal with at present — is that commercially apeakinff, all the peata which 
we have examined, apart from their physical qualiliei of cooipactaess, &c., 
have nearly the tame composition. Deferring to another occasion the diacus- 
sion of these results, we shall now proceed to the consideration of the eeccnd 
part of our aubject. 

Fakt II. — Distillation ov Pbat in Clou Vbbsblb. 

The nature of the products of distillatioii of peat, although generally resem- 
bling those of most bodies of vegetable origin, have not hitherto lieeo very 
carefully examined, and indeed we may add that a good deal of confusion still 
exists aa to the iialure of the dry distillation of vegetable matter. The pro- 
ducts of this diattllatioa are of four kinds : — 1, Charcoal; 2,WBter; 3, Tar; 
and 4, Gas. The water, tar, and ga!<, are exceedingly complex mixturea of 
aubstances, the number of which is continually being added to ; but as many 
of those bodies are of no economic value, and form but a small portion of the 
entire products, we shall leave them out of consideration, and attend only to 
'those which occur in sufficient quantities to be of economical value. These 
are as follows :— 

In the Water. — Ammonia. 
Acetic acid. 

Pyroxylio spirit, or naphtha. 
In th£ Tar. — Faraffine or some analogous body. 

Liquid carho-hy driven a— differing in boiling point and specific 
gravity. 
In the Go*. — Olefiant gas, marsh gas, and other gaseous caibo- hydrogens. 

Whenever wood, turf, lignite, &c,, are distilled, all these products are 
invariably obtained, but their relative [roporliona differ for each substance. 
Bodies which contain a great deal of oxygen and hydrogen, especially when 
in the pro| ortion to form water, give riiie to a great quantity of products rich in 
these aubstances : auch as acetic acid, wood spirit, &c. In, this case the pro- 
ducts contained in the water ure the most important. If thd subatancB con- 
tains but little oxygen, such aa coal, the products which will predominate will 
naturally be rich in carbon and hydrc^o, and hence we may expect to find 
in this case the tar an extremely imporlant product. But there is frequently 
A great difference in this respect between different varieties of ihe same sub- 
stance, as for instance, between coals and peats from different localities — and 
hence (hose which contain most oxygen will under the same conditions give 
less tar and nr ore water. 

If a body such as coal or pi^at be placed In a close vessel an.l slowly raised 
to a red heat, a quantity of wuter existing ready formed in the substance will 
first distil over, decomposition will then commence, water will be formed from 
the elements of the turf, accompanied by acetic acid, wood apirit, carbonic 
ftcid, and carbonic oxide, and a small portion of maish gas; the nitrogen will 
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fit the ume time be in put converted into ammonia. When the greater part 
or the oxygen has 1>een removed bj the formation of the bodies jusl mentioned, 
a new series of bodies rich in carbon will be formed, those which are produced 
flrit being lighter tuid boiling at a lower temperature than those which pass 
over subsequently; and when, finally, the whole of the hydrogen is carried 
off in these combinations, the excess of carbon remains behind as charcoal or 
coke. Although we have here traced the successive slages of the distillation, 
there ia in reality no very accurate separation passible between the moment 
when the water has ceased being formed and the commencement of the forma- 
tiou of the oily carbo-hydrogen. In general, long before the whole of the 
water products have passedjover, vapours of oil make their appearance, and 
this the sooner the more rapidly the temperature is raised. If the temperature 
be very rapidly riused in the first instance, the vapours of water, and of the 
substances rich in oxygen and hydrogen, and a small amount of carbon, are 
decomposed by the surfaces of red hot coke which are continually forming 
carbonic acid, carbonic oxide and gaseous and liquid carbo-hydrt^en bdng at 
the same Ume produced. Under such circumstances, independentiy of (he 
nature of the substance, we would obtain, by a heat very rapidly raised, less 
charcoal, less water and products accompanying water, and more lar and gas. 
The two principal circumEtances, therefore, influendng the relative proportions 
of the products are, — 

Ist. The relation between the amount of carbon and of oxygen and 

hydrogen in the substance. 
2nd. The temperature at which the distillation is carried on, and the com- 
parative rapidity with which the materials are brought to that lem- 
peralnre. 
In our examination of turf, it was necessary (o pay attention to both these 
points, and as on due consideration, (he ordinary gas retort presented us 
with the simplest and best means of studying the question from both points 
of view, we procured a cnst iron retort, 4^ feet long and 10 inches internal 
diameter, capable of being closed with a lid or moulli-piece exactly like an 
ordinary gas retort. It was set in brickwork, but its bottom was separaled 
from the direct action of the fire by a fire-clay tile, the fiame and hot air 
being made to pass through several apertures into the space immediately 
suirounding the retort, and tberice into (he flue. By this means the retort 
could be gradually brought to a bright red heat. About 6 inches of the 
retort projected beyond the brickwork, and from the lop of this portion an 
U shaped tnbe made of ordinary 1^ inch gas-pipe passed into the con- 
densers, the bend of the U being about 2^ to 3 feet above the retort. The 
arrangement for condensation consisted of three Wolff's bottles of lin-plate 
20 inches high and 1 foot in diameter. The iron U shaped lube was con- 
nected by a coupling joint with a leaden tube whieli descended to the bottom 
of the first Wom''s bottle, and the third bottle was connected with a coil of 
leaden pipe about IS feet in length arranged in a Tarrel of cold water like 
an ordinary worm of a still. Communicating with t,his worm, just where it 
issaed from the barrel, was a small tar cistert to eoll^t any liquid producta 
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which might be condensed in the worm, or carried into it fromthe Wolff's 
bottleB by the rush of gas. The three Wolff's bottles were connected with 
each other in the crdinary way; the mouth-piece of the retort wat luted on 
with the lime from th» purifiers of the gas-works, where it is used for ihe 
same purpose. 

In distilling with this apparatus, we employed two different temperatures 
with one variety of turf. In the first instance, we chained the retort, and 
then gradually healed it to a bright redness. The time neces^sary to bring it 
to this temperature was generally about H hours. With the light surface 
peats it did not require this length of time, but with the dense varieties, it 
frequently exceeded 2 hours. At first very little gas was given off, but as 
parts of the retort attained a. dull redness, carbonic acid mixed with a vapour 
of an excessively foetid smell came off. As the heat increased, sulphurous 
acid, a little sulphuretted hydrogen, and ebundance of carbonic oxide, willi 
marsh gas, were formed. When the retort attained a full red heat, a strong 
stream of gas was given off, which was allowed to burn at the end of the 
worm, which it continued to do for each charge, from two to four hours, 
depending upon the density of the peat, and consequently upon the weight 
of the charge. It possessed considerable illuminaltng power ; for about two- 
thirda of the time it was allowed to burn, being very lillle inferior to some 
ordinary varieties of coal gas. Towards the end, carbonic oxide and marsh 
gas of course predominated. 

In employing the second temperalure, we healed the retort to a bright 
redness, and then introduced the charge as ia the gas-works. In this case, 
the gas was immediately given off, and, as was to be expected, of a belter 
illuminating power than in the other case j the distillation also occupied a 
much shorter time. 

We distilled altogether six varieties of turf, only one of which was distilled 
at the two temperatures, the other five having been treated in the way first 
described, that is, introiluced into the retort when cold. 

The quantity of turf employed for each experiment was one hundred weight, 
which was distilled in from 7 to 1 5 charges, according to its density. The char- 
coal of each charge was weighed separately, but the volatile products were not 
estimated until the entire hundredweiglit was distilled. The WoHTb bottles 
were then weighed, their contents ecnptjed into a proper receiver, and the 
total weight of the solid and liquid products ascertained by the difference of 
weight between (he vessels when chained and when empty. The tar and 
liquid were allowed to rest for two or three days iti order to settle the liquid 
syphoned off, the tar collecled on a cloth and weighed ; the difference 
between the weight of the tar and the whole contents of the vessels giving 
the weight of water and soluble products, which were also estimated by direct 
weighing. The gas was calculated as loss. 

DeTEKM [NATION OF SUBSTANCES CONTAINED ID TUE WaTIIB. 

Determination of Acetic Acid. — A weighed quantity of the water (about 
3 lbs.) wu treated with caustic soda and evaporated to dryness, and heated 
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to about 350° Fahr., in order to Bemi-char sdhering tu, &c., boiled with 
water, and filtered to separate pitchy matter, evaporated to a small bulk, in- 
troduced into a retort connected with a Liebig's condenser, treated with suU 
phuric acid, and distilled nearly to dryness. The distillat was treated with 
precipitated carbonate of baryta, and when completely saturated, heated for a 
few minutes nearly to boiling, in order to alltiw any sulphate of baryta present 
to precipitate, filtered, evaporated to dryness in a water-bath, and the aoetate of 
baiTtes (Ba O. A-f HO) weighed. A weighed quantity of thi« acetate was 
then dissolved in water, and the baryta precipitated by sulphuric acid, the 
sulphate of baryta collected on a filter, washed, dried, ignited, and weighed, 
and the quantity of acetic acid calculated from this result compared with 
that deduced from the dry acetate. Barytes was selected in preference to 
lime, as it gives a purer salt, and especially free from sulphuric acid. 

Determination of Aatnumia.—A. weighed quantity (about 3 pounds) of 
the liquid was latu rated with hydro-chlorio acid, and evaporated to dryness, 
a water bath having been employed towards the end ; the dried residue weighed, 
dissolved in water to separate tar, and accurately measured in a graduated 
cylinder. A small portion of the liquid was then taken, and the ammonia 
contained in it determined in the usual way by bichloride of platinum. 
The quantity of ammunia deduced from this result, deducted from the 
weight of the dry residue, gives the weight of soluble matter not driven off 
at 212" Fahr. 

Wood-spirit or Naphtha. — The residue of the watery liquid, after the deter- 
mination of the acetic acid and ammonia, and weighing generally from 30 to 
35 lbs., was then accurately weighed, nearly saturated with sulphuric acid, 
introduced into a still, and one half drawn off. The residue was rejected, and 
the distillat again distilled over hydrate of lime, and thi% operation repeated 
until the distillat was reduced to between two and three pounds. The distil- 
lation was always conducted very slowly, so that the entire of the spirit passed 
over before the operation was ended. The distillat was next treated with 
excess of dried chloride of calcium in a retort, and set aside until the whole 
became solid, allowed to rest for some days and then distilled in a water-bath 
as long as anything passed over. The residue in the retort was then treated 
with about double its weight of water, and distilled in a water-bath as loi^; as 
any alcohol came over. The liquid which passed |over in the first distillation 
with chloride of calcium generally contained traces of spirit, and waa again 
treated with chloride of calcium as before. The total product was then 
weighed, and the specific gravity determined. 

Detebuination or Conbtitdents of the Tab. 

The quantitative determination of the constituents of the tar of peat, and 
indeed of any other substance, is exceedingly diEGcult, even of those bodies 
which are easily prepared in a state of purity. We were, consequently, obliged 
to devote a great deal of time in endeavouring to obtain a simple process, by 
which the bodies could be prepared in sufficient purity, and aa little altered as 
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ptnaible. Indeed the difBculty of obtaining them unaltered ii probably the 
greatest with which we had to contend. After a number of unaucceuful triaU 
we fouud the following procesa to answer in the most perfect manner. 

A small quantity of ^e freih tar, immediately after having been weighed, 
was introduced into a flask, and weighed ; it was then placed in warm water 
until the tar was completely fluid, the mouth of the flaak being loosely closed 
with a cork, and then let aside to cool. When completely solidified, the water 
which had separated was removed as completely as possible, and the fla«k 
•gain weighed; this was the true weight of tar, and the difierence gave the 
amount of water which remained mixed with the tar. From thia result the 
true weight of the tar, and of the water obtained in the distillation, was easily 
calculate. 

A weighed portionofthetaT(geneTaIlyaboultwo to three pounds) was then 
introduced into a sufficiently capacious tin-plate Wolffs bottle, with two necks 
and having a cock at the bottom. A leaden pipe passing through one of the 
necks to the bottom of the vessel was attached at its upper end to a small boiler, 
by means of a steam-tight coupling joint. Through the other neck was passed 
a piece of similar leaden pipe, one end beioR connected with an ordinary 
worm well coaled, and the other end just entering the vessel. A jet of steain 
was then passed through the tar from the small boiler, the Wolff's holtle 
having been previously heated nearly to the temperature of boiling water so 
as to render the tor perfectly liquid. In a few momenta the hghter oils came 
over freely, and if the temperature of the Wolffs bottle was raised to about 
350° BO as to prevent the condensation of the steam in it, the entire liquid 
and solid caiho-hydrogen, Daphthaliu, creosote, &c. came over in a very short 
space ol time and with a very tmall expenditure of steam. After all oil had 
ceased to pass over, there remained in the Wolff's bottle a black pitchy mass, 
greasy to the feel, brittle, and exhibiting a resinous fracture and very fusible. 
When treated with caustic potash about one-half dissolved, leaving a brownish 
earlhy-looking mass, which on drying resembled catechu. On being heated 
it softened, but could not be melted into a thoroughly fluid mass without 
decomposition. When the solution in potash was treated with hydrochloric 
acid, a black resin was precipitated. When melted, it formed a dark brownish- 
black pilchy mass. When placed in cold water it waa eiceediugly brittle and 
exhibited a perfectly resinous fracture ; but when placed in a warm room, it 
gradually spread itself over the tube or other support upon which it was 
plat^. In this semi-fluid condition it could be drawn into threads. It was 
soluble in ether, petroleum, turf-oil, and mure sparingly in alcohol Its solutiwn 
in oil of turpentine resembles the ordinary Bnmswiclc black varnish. In its 
general properties it bore remarkable resemblance to the substance known as 
shoemaker' t-u>ax. The resin insoluble -in potash was insoluble in alcohol, at 
least to any considerable extent, but dissolved in petroleum, turf-oil, &c, but it 
was on the whole less soluble than the resin soluble in potash. Both resins 
appear to combine readily with sulphuric acid, and to form conjugate com- 
pounds, which are however decomposed by a temperature even as low as that 
of boiling: water. When kept for any length of time at this temperature, it 
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gives off sulphurous acid gas, and fliea fnrniB a thick varoish-like mass of an 
intensely black coluur, which is complelely precipitaled on the addition of water. 
The resins thus obtained resemble one another perfectly, aud present the usual 
appearances of similar compounds obtained with sulphuric acid. The object 
of our investigation being principally economical, and the time at our disposal 
lery limited, we did not study these resins furthei', but from the considerations 
which we shall immediately offer, there can be no doubt that the matter is 
Tcry well deserving of complete examination, which we hope in a short lime 
to do. We endeavoured to oblain paraffioe from them, but did not succeed, 
and a little closer examination showed us that they were true resins. On 
subjecting the original pitchy mass to distilklion, there first passed over a 
small quantity of light oil containing traces of bemin — this was succeeded by 
a thick heavy oil the last portion solidified into a semi -crystalline mass; and 
on pushing ihe distillation gradually, until the bottom of the retort soflened 
aud sulphur-yellow fumes began to appear in the neck, there was obtained a 
quantity of an oily fluid, very nearly equal in quantity to that first obtained in 
the distillation by steam, but somewhat thicker than the latter, and in the 
retort remained a porous light charcoal. 

There appears to be considerable variation in the relative proportions of 
these resins obtained in diflerent distillations, but in general the quantity of 
the insoluble resin obtained far exceeds that of the soluble resin. The insolu- 
ble resin when distilled gives at first a little heavy oil, but towards the end of 
the operation paraffine distils over, requiring very little purification ; in feet, 
nearly the whole quantity of that substance which was obtained appeared to be 
derived (irom the dlstillatian of the resin3,a fact which fully bears out the view 
which we have taken of the nature of the distillation. We are confident that 
on the large scale, a much larger quantity of parafHiie may be obtained, by 
separating the oils directly from the tar, and then subjecting the residual pitch 
to distillation, than could be obtained by any other process. 

The oils obtained in both processeswere then mixed together, end subjected 
to distillation by steam, in the same manner as the tar. This operation pro* 
ceeded far more rapidly than in the case of the tar, owing to the greater 
fluidity of the oils. The oil which first came over was of a light straw colour, 
very volatile, boiling below 212° Fahr., and consisting, in a great measure, of 
henzin. Gradually the colour of the product darkened i and when the distil- 
lation was complete it formed a dark olive -coloured thick oil, of an excessively 
fcetid odour, and acted upon the glass, forming a coating of metallic appear- 
ance of sulphuret of lead. When any oil ceased to come over the distillation 
was stopped, and the total weight of oily products ascertained in this second 
distillation ; a considerable quantity of pitchy matter was always separated ; 
indeed, these resinous bodies adhere with singular tenacity to tbe oils, and give 
them a alight tinge even when distilled with steam three or four times by 
flimple distillation ; per se it ia impossible (o purify them. 

The oils were nest poured into a large balloon, and treated with a quarter their 
veight of a mixture consisting of one part of caustic potash and three parts of 
canslic lime, to which five times their weight of water was added. The mix- 
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tiire Was well shaken, snd allowed to titand, occSHionally shaking it, for tw«nty- 
Toar houri. At the end of this time the liquid had assumed a deep red 
colour, and the oil bad formed with the potash and lime a sort of fatty semi- 
solid mass, at first of a dirty greenish hue, but subsequently becomin[^ much 
darker. The liquor was poured off, and, when saturated with muriatic acid 
(or sulphuric acid) and distilled, a quantity of a heavy oil was obtained, con- 
taining the whole of the creosote, carbolic acid, &c. ; but which we did not 
farther examine. The thick fatly mass was then treated with hydrochloric 
Bcid, and gently heated, so as to cause the oils to separate from the time- 
residue, and collect in drops on the surface, and well agitated with the acid 
liquor to remove the organic bases, anilitt, &a. The oily layer floating u[ion 
the acid liquor was then removed. Its colour was now of a very light brownish 
yellow, and it had, in a great measure, lost its disagreeable smell, owing to the 
removal of the sulphur by the potash and lime. 

By subjecting the oil thus purified to another disllllation it may be obtained 
almost colourless ; in general we did not again employ steam, but proceeded at 
once to the separation of the different oils and of the parafhne. For this 
purpose the oils were introduced into a retort, and distilled at first in a bath of 
salt and water, to separate, as far as possible, the benzin by distillation. When 
nothing distilled at this temperature the retort was slowly heated over char- 
coal, until 15 to 20 percent, had passed over, when the receiver was changed, 
and the heat raised until a portion equal to about 40 to 45 per cent, of the 
original oil had passed orer, when the receiver was again changed, and the 
distillation continued, with a slight increase of temperature, untU another por- 
tion, equal to about from 15 to 20 per cent, of the original oil had passed over. 
The residue in the retort was then poured into a basin, and allowed to cool slowly; 
when coldit formed a solid mass, having a somewhat crystalline structure. 

It was Ihen placed in a double bag of linen clotli and gently pressed, keeping 
the temperature as low as possible ; by immersing the bag in cold water, a 
quantity of thick brownish oil, sliaost destitute of smell, was squeezed out. 
When the greater part of the oil was squeezed out with a gentle pressure the 
niass was cooled as much as possible, and the pressure increased unlil all 
traces of oil were squeezed out. When the od, thus separated, was subjected 
to great cold, an additional quantity of crystalline matter was obtained- 
With (he small masses upon which we were obliged to operate, the separation 
of the oil in this way was very difficult. The solid mass which remained in 
the cloth, together with the portion which crystallized Tiom the oil, was then 
fused with water in a basin, allowed to cool, the water poured olf, and the 
mass heated to near 212° for one or two hours, with about its own weight of 
oil of vitriol, which removed all adhering resins and oil ; on allowing the mass 
to cool, and washing it with water, and fusing it once or twice in water, it 
formed a greyish-white mass, very brittle and crystalline, fusing at front 110" 
to 111°. It was then dissolved in absolute alcohol at a bailing temperature 
from which it separated on cooling in beautiful pearly scales of considerable 
size, which were collected on a filter, fused, allowed to cool, and weighed. The 
products separated in this way were as follows :— - 
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1. A. TotatUe oil boiling under 212° Fahr,, and fonning about 5 p«r 

cent., and coDtaining a large quantitj ofbenzin. 

2. A Tolfttile oil, having a boiling point from 266° to 320^ Fahr., form- 

ing from 15 to 20 per cent. 
8. An oil boiling from 820° to 550° Fahr., and fonning about 35 to 40 
per ceut. 
(Hwu three oits correepond with the volatile oil of Reece.) 

4. An oil boiling above 550°, pdrt of which is obtained by dislitlatioD, 

and another part by expression, from the paraffine, and forming 
about 30 to 35 per cent of the crude oil before separation of creosote. 
(Corresponding to the fixed oil of Reece.) 

5. A solid crystalline carbo-bydrogen, considered as parafBne. 

Before adopting this process by steam, ve usually subjected the tar to 
distillation, which we carried on with a temperature gradually raised until the 
bottom of the retort melted, and nothing remained in it but a porous charcoal, 
then treating the crude oily aaw thus obtained as above described with a 
mixture of lime and potash, but we never obtained very constant results by 
this means, nor were the products as pure. By the steam we were enabled to 
get a product which required little or no bleaching, was very free from disagree- 
able smell, whilst with the other it was almost impossible to remove the last 
traces of either the colour or odour. 

When we wished to obtain the oils perfectlyfree from colour, and sufficiently 
pure to remain so when eipoaed to the action of light, they were treated 
directly, as they were obtained in the Grst distillation with slesm, with bichro- 
mate of potash and a very little sulphuric acid, allowed to stand for a day ot 
two, occasionally agitating the mixture, then syphoning them off, washing 
them with potash, and then distilling them. If allowed to stand for two 
toontha in contact with bichromate of potash alone the same result will be 
obtained, without the disadvantage of employing oil of vitriol, which has in 
every case an injurious action upon oils intended to be used as solvents. There 
is also less loss of oils where the bichromate alone is employed, as the oil of 
vitriol seta firee a considerable quantity of chromic acid which acts with great 
energy upon the oil. 

We have not as yet been able to examine whether there is any difference 
between the oils obtained by distillation with steam firom the crude tar and 
those produced by its dry dislillaiion. It is, however, probable that there is 
■ome difference at least in physical character, for it is not to be supposed, 
that ■ complex mixture like tar could be kept for a considerable time at the 
temperature necessary for its distillation without undergoing change. We 
have also uniformly ohtained a la^er product by the steam process than 
by the dry distillation of the tar, especially of paraffine. We are of 
opinion that in the crude oil obtained by the distillation of the tar, two 
perfectly distinct series of bodies exist : the first consisting of the lighter oils 
formed in the distillation of the peat, and the second the products of the dry 
distillation of the resinous bodies, formed in (he same operation, and which we 
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succeeded in sepaiatin^ from tlie tar by meana of ateam. It ia probable that 
the whole, oi at least the greater part of the " fixed oil," paraffine, naphthaliDc, 
&C; are the producta of this second diatillation. It is no objection to thia 
flew that naphthaiiae extsta ready formed in coal tar, because that subatauce is 
leally not the product of the aimple distillation of coal, but a mixture of tar of 
the Swat distillation, with the products of distillation of part of that tar itself. 
From the high temperature employed, and the absence of any comparatively 
large quantity of water in the coal from which gas ia manufactured, the 
vapours of the tar axe in great part subjected to complete diatilktion, and 
these products mixed with a portion of the undecomposed tar vapours form 
what we denominate gaa tar- The appearance of the gas coke, as well aa the 
production of artificial graphiie in the gas retorts, which ia the charcoal 
formed from the destructive diatillation of (he tar, bear out thia view of the 
matter completely. In one of our eiperiments, where we commenced the 
distillation of the peat at a full red heat, we obtained some renults supporting 
thia view in a remarkable manner. A quantity of the tar condenaed in the 
upright tube which carried off the products from the, retort and waa there 
acted upon by the steam formed from tlie turf. A hard pitchy mass waa 
formed in the tube resembling iu everything the residue of the action of steam 
upon the tar; but as the distillation of the volatile products from the retort 
through the tube ceased, the temperature, which was kept comparatively low 
by the vapours passing throufch it, rose, uid the pitchy mass, at the end nearest 
the retort, was subjected (o complete dislillation. Very nearly one-half of the 
tar was Iben aubjected (o a second distillation, and when a portion of it, at a 
point where the heat had not been sufficiently high to drive off all volatila 
matters, was treated with ether, crystal a of paraffine were observed, whilst none 
could be obttuned from the upper end of the pitchy maaa which had not been 
eo distilled a second time. 

The extraordinary similarity between the products obtained from turf and 
those obtained from the oil which ia formed in the muiufacture of rosin gas is 
certainly very ciuious, and ia not without value in reference to the view which 
we have put forward above, as to the nature of the first distillation of v^^table 
substances ; and although we wish to avoid theoretical considerations as much 
as possible in the present report, we cannot refrain from making a few addi- 
tional remarka upon the subject, as it is of great importance that the true 
nature of the proceaa which we have adopted for the aeparation of the oils 
from the tar should be thoroughly understood. 

The oil above mentioned is obtained ia Paris in considerable quantities, and 
haa been applied technically. Its examination was made by Pelletier and 
Walter.* It is of a dark brown colour ; it commenced to boil at 266° Fahr., 
and continued to do so until it reached 320°, when it ceased, and the tempera- 
ture then rapidly rose to 536°, when the distillation again commenced, and so 
continued until it gradually reached 662^ Three different products are thus 
obtained which are employed in the arts. The first, or that which passes over 
between 266° and 320*, is called in the manufactory vive essence, the last 



* Ben. Jahrb. zix. 608. 
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portion containing a litUe naphthBline. What pasaes at 336° is denominated 
huilejixe, and that which passes above 662° ia called mat&re soltde. It is 
prohable that there is a greater iinmher of oils in what we might call the vive 
essence of the turf oil, but the Awifc^a:^ resembles in moat particulars Ihe^axd 
oil of peat. It is a thick oleaginous fluid of a brownish colour, nhich appears 
blue on the edges, apalescent, and sometimes muddy. It is cleared by treat- 
ment with a ley of potash of 41° of Beaume, in which condition it is used to 
paint the exteriors of buildings, &c. The malih'e golide yields a while 
crystalline sabs tance which crystallizes in mother-of-pearl-like shining plates, 
and which melts at 152° Fahr. This body is not paraffine. Pelletier and 
Walter call it metanaphthaline, and Dumaa retisterene. It has many of the 
properties of paraffine, but, unlike it, it is converted into an ochre-yellow 
resinous body by nitric acid. We have some reasons to consider the similar 
substance obtained from turf not to be the body usually described as paraffine, 
but as its identity or non-identity with that substance is of little importance in 
an economic point of view, we shaU say nothing further of the matter here. 

If the view which we have put forward reg^arding the nature of the dry 
distillation of vegetable matter be correct, we shall have at once a key to the 
formation of the bodies just mentioned derived from rosin, as well aa to the 
formation of turpentine, of petroleum, and many other phenomena, both 
chemical and geological. 

Before concluding this part of the subject, we may remark that we could not 
succeed in obtaining the oila from the tar in the manner described by Mr. 
Recce. There can be no doubt, from what we have already remarked with 
reference to the action of sulphuric acid upon the resinoua bodies in the tar, 
ttadt especially upon the facility with which they are decomposed at a temper- 
ature below that of boiling water, and converted into hard resins, that ail of 
vitriol is capable of removing them completely; but certainly not the quantity 
employed by Mr. Recce, which, if his tar resembles that obtained by us, would 
form only about 5 per cent, of it. Now, although from the nature of the 
products of distillation of these resins, their atomic weight must be high, still 
we do not know of any resinous bodies which would combine in that propor- 
Uon with sulphuric acid. We tried the experiment on several occasions, but 
without success. Thus, with lib. of tar we employed ] oz. of oil of vitriol, 
then 2 oz., and ao on, until we had employed a quantity equal to about 20 per 
cent, of the tar, before we obtained anything like a successful result. The only 
way in' which we can account for this great difference in our results, is, that the 
quantity of resin in the tar obtained by Mr. Reece ia much leas than in our 
tars, owing to the tar having been subjected to second distillation from the 
high heat employed. But even supposing that such was the case, we believe 
that better results and larger proportions of products could be obtained by 
the use of high-pressure eteam than by sulphuric acid, especially as the action 
of the latter upon the oils very much delerioratea their solvent powers — pyro- 
genous oils dissolving caoutchouc and gutta percha, and mucli more readily 
before treatment with sulphuric acid than after. With steam of two or three 
atmospheres' pressure, the distillation would he quite perfect; for we may 
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remark that parft£Sne will not come over with the vapour of water of a tem- 
perature of 212° ; and hence, as we have mentioned in the description of onr 
procesB) we heated the veeeel containing the oils and tar to a considerable 
degree, but the same effect would be brought about, in the first inetance, much 
belter by the uee of high-prcBsure steam. Where the quantity of oil ia large, 
and that of the paraffine amall, the temperature at which the latter pawei over 
with the vapour of water ia lower ; indeed, in such case, traces go over with 
ordinary ateam ; but where the paralfine is merely mixed with a small quantity 
of oil, it may be exposed for hours to the action of ateam of ordinary pressure 
without any sensible loss, being, in fact, purified by the operation, the entire 
of the liquid oils being carried ofi". 

We shall now give a. short resumi of the results which we have obtained, 
and, before doing so, shall give a short statement of the absolute quantities 
obtained in each distillation. For the per-centage results deduced from these 
we refer to the tables aonexed. We have aleo thrown the descriptions and 
notices of the localities into the form of a table, as we believe that the best way 
of rendering a seriea of experiments of practical use, is to put them in as 
small a space as possible, and with as few words as is couaiatent with clearneBs, 
before the eye ; and this, of course, is hest effected by lablea. With reference 
to the descriptions which we have giveu of the localities, we may state that the 
numbers, &c. are derived from the valuable Keport of the Commiasioners ap- 
pointed to examine into the Nature and Eitent of the Boga of Ireland ; and 
principally from the reporta of Richard Griffiths, Esq. Where possible we 
have given the number of acres and the depth of the bog, and the fall; the 
first, in order to show the extent of bog represented by the specimen, and the 
second, the probable capability of drainage — a matter of considerable import- 
ance — 1st, as influencing the cost of the preparation of the turf; and 2ndly, 
the value of the reclaimed land. 

Petail of the Results obtained by the DisriLLATioN of Six 
Vabibtieb of Peat, 
The first peat distilled consisted of a mixture, in about equal proportions, of the 
light and dense peats from Mount Lucas Bo^, near Fbillipstown, being, in fact, 
the peat as it is sold for fuel in Dublin. The qnantity distilled was larger than 
that of any of the other varieties — 1 cwt, as already mentioned, being the 
quantity employed in all the othercases. Being the first specimen examined, 
the process by which the different constituents of the tar and water were esti- 
mated was somewhat different from that described above, and by which all the 
others were determined. We may also remark, that, probably on account of 
the imperfections of the process, and our not being as welt acquainted with the 
bodies as suhsequentlj", the percentage of oils and of paraffine is too low, cer- 
tainly (he latter. 

The ammonia in this instance was determined in two ports. The part 
eiisting as carbonate having been aeparnted from that combined in the liquid 
with acetic acid, by simple distillation. This is the essential difference 
between the processes ; the other points of difference having reference more to 



itizedByGOOgle 



54 Appendix. 

the rapidity and coQTenience of analysiB, and the facility of calculatiiin; the 
result*, ire do not thiak it necessary to give any further detail*, and shall at 
once state the absolute numbers obtained. 

Pkillipstovm. 
ISOilba. ^ 1,386,240 grains aToirdupois of turf, gave — 
Cfaamnl 6;|lba. = 918,400 grum. 



Crude Tar 3 lbs. 6 oi 






This crude tai yielded — 
Water 
Paraffine 



2,997 grunt. 
334 24 „ 

uiis 15,936 „ 

Cbareoal .... 4,246 „ 
Gas 2,486-76 „ 



From diitiQation 



Total . . . 26,040 



Total— Water = 421bB. 7oz. -= with water of tar, 328,9 iTgrains, yielJed— 
U,71T grain. l^,^^ 
i,i*H.fl . jl3,165-9g 



Chloride of Ammonium exiMing as carbonate 
Chloride existiDg aa Acetate anS in other a 

binations .•..•. i,i4B-v „ 

Acetic Acid 1,060-4 „ 

Wood Spirit 1,283-0,, 



The result of each charge in charcoal « 

C-bMga. Torf. 

1!) Iba. 



B lollows — 
S Ibe. 



isoi Iba. 



67i 11 



Deme Peat. Wood of Allen. 
1 cwt. = 860,160 grains of peat yielded— 

Charcoal S6 lb*. 3} ta. 

Crude lar yielded — 



4,449 grains. 



) From distillation of 
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= 327,145 grains, which yielded — 

Chloride of AnmtMiiimi , , I0,B35 gi« 

Acetic Acid .... 3.463 , 

Wood Spirit .... 1,6SS 



The result of each chu^ in charcoal w 



IM. »)01 

H el,, 



Lipht nirface Peat. Wood of AUtn. 

1 cwt. = 860,160 grains of peat yielded — 

Charooal 43 lb*. ISi oi. ^ 336,600 gimiiw. 
Crude Tar 4 IbB. 11 o*. 14 gruw = 36,014 graint | i?^ 

Crude lar yielded — ■ 



Water 1 . . . 


5,840 graim. 






Oils .... 


18,746 „ 


Chueoal . 




Ga. . . . . 


%650 ] reriiM. 



Total water — 217,606 grains, which yielded — 

Chloride of Ammomam > . . 5,065 

Acetic Acid 1,779 

Wood Spirit 1,476 

The results of each chaise in charcoal was as follows- 

Chugs. Tuf. 



S lbs. OS 
3 „ 151. 
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Ticknevin Turf. 

1 cwt. = 860,160 grains of turf yielded— 

Cbftrcotl 367,600 grtiini. 
Crude Tw 31,860 graim [^^^ ^^J^^ K 

Crude tnr yieliled — 
Water . . 
Paraffine . 



Total water — 289,257 grainB, which yielded— 
Chloride of AmmouiDU . • £ 

Acetic Acid . . ■ . 1 

Wood Spirit . . . . 1 



The reault of each charge 

Cluri^. 



in charcoal was as follows— 



Tieknevin Turf distilled with Retort ftrsl raited to a bright red heat. 

1 cwt. = 860,160 grains of turf yielded — 

Charcoal 28i Ibtl. =. 301,600 graiu. 
Tar , , . 20,170 „ 

Tar yielded — 

water 
Paraffine 



iFnnn distillation of re 



Total . . . SO,1?0 grains. 
N.B. — ^The tar, having come over at a high temperature, united at once into 
a solid masH, and hence it contained no water mingled with it. 



itizedByGOOgle 



Distillation of Peat in close Vessels. 

Total water — 276,000 grains, which yielded— 

Chloride of Anmitmiiun . . 9277-9 gnui 

Acedo Acid . . . . I79I „ 

Wood S^t .... 1386-5 „ 

The Teault of each charge in charcoal was aa follows — 

Clurge. IWf. 



! lta.l 


il 




1! 












k 


' . 



The amount of tiie three chargei 
of cbarcoal baTiiig been con- 
sidered too higli, tbey were 
again distilled. 

Before distillation . . GA lbs. 

After ditto . . . • sj „ 



74 „ . . u ;; ! Low 

8 II 
74 „ 



_7i„ 

113 Iba. ^7i lbs. 

Light turface Peat from Shannon. 
I cwt. = 860,160 grains yielded— 

Charcoal 25 Iba. 10 oz. = 187,200 grunl. 
Grade Tar * Iba, 15 oz. 80 gruns =: 38,000 pains | "^^^j. 

Tlie crude tar yielded — 

Water . . ^ . 9,496 grainB. 



lib.. 



Par« 
Oils . 
Charcoal 



l,»61 



. 1S,9I 
. 10,785 



: } 



From distillatitn of 



Total 



. 38,000 



Total water — 337,456 grains, which yielded — 
Chloride of Ammoniom . . 10,! 

Acetic Acid . . . • 1,' 

Wood Spirit .... 1,1 



The resnU of each charge ii 



charcoal « 

Turr. 

9 lbs. 
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Very dense Peat from the Shannon. 

1 cnt. » 860,160 grains of turf yielded— 

Cbureoal . . 163,200 gn^ni. 
Tar . . . 12,577 „ 

The tar was obtained in thii inatance free from water, owing to the high 
temperature at which the disttllution occurped, cauaed by the great density of 
the turf, which did not commence to diatil until ibe retort had attained a full 
red heat. 



Tot«l water = 187,686 grains which yielded — 

Chloride of Anmioiiium . . 4,9i 



The result of each charge in charcoal was as follows — 

Oving to the great density of this pea^ Several bricks 
of peat fhim the different charges were ao( snffi- 
cieady charred; these were therefore selected tad 
burned in two charges with the fbllowiag results : — 

ChxrgE. Chaired Pf iL Perfgct ChueoU. 

1 . . . S^lba. . . ejlbs. 



•art. C 
5J lbs. 


4 lbs. 






3: 


4 " 


9 >i 


31 " . 


9 .> 


3»: 


* » 


oi,. 


^ .. 


24i„ 



Total . . 171 >i 
ig a loss of 3 lbs., 
leaTes 21^ lbs. as the tme wei^ of charcoal. 



giving a loes of 3 lbs., which snbtracted from S4i 



Part III.' — Dictillation of Peat bt mbaks of a blast of Air. 

The distillation of peat in a closed cyhnder having furnished sufficient data 
enables us to judge of the nature and proportions of the products of distillatioD 
of peat, we did not think it necessary to operate upon more than from one-fourth 
to half a cwt, of turf, in the distillations conducted in a blast of air, as our 
principal object was to obtain points of comparison ; for the same reason we 
did not separate the volatile and fixed oils. The pyroxylic spirit was always 
weighed, as in other cases, at a specific gravity of 830°, being that of the usual 
commercial article. 

The apparatus employed consisted of the cylinder, already described in 
speaking of the distillation of peat in closed vessels. It was placed in an 
upn'ght position, the blast of air being introduced bya piece of gas-pipe attached 
to the nozzle of a forge bellows of considerable power, and screwed into the 
side of the cylinder, about one inch above the internal surface of the closed 
end. The open end was closed by a lid, and luting as in the other distillations ; 
and the same arrangement was made for condensation, with the addition of 
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making the gas bubble througb a connderabk quanUty of cold water before it 
was passed into the chimney. 

In our fiiBt experiments vre found it almost impoBBible to effect a complete 
condenaation, and even when we did, the pressure which we were obliged to 
UK, in Bending the blast of air tbrough the apparatua, was so great, that we 
are confident that the expense will be enormous, if a pTn]x>rtionab1e force be 
found necessary on the large scale. The difficulty of effecting a condensation 
WBB not, however, our only one, as we found it almost impossible to regulate 
the amount of air which was necessary to eSect the combustion of the charge. 
Indeed, this is one of the gieatest difficulties which will be encountered in 
carrying out ihe process on a large scale. If too little air be blown through, 
the combustion will go on slowly and imperfectly, and the quantity of peat 
which can be consumed in a given time will be exceedingly small; if too 
much, scarcely any products will be obtained. Thus, for instance, in our first 
attempt we employed a charge of nine pounds of turf from Phillipstown (Mo. 
2 in Table I), which occupied eight hours for its complete combustion, and 
yielded but two pounds three ounces of water, and only 120 grains of tar. The 
folio vfiag table contains the results of several other unsuccessful experiments : — 



dT charges BThd i 



«•' 



Light Wood of Allen, 
No. sa. 



The tar obtained in these experiments was quite solid, and consisted almost 
entirely of the resin already mentioned in speaking of the distillation of peat, 
the whole of the oils having been apparently carried off by the blast. In every 
case of imperfect combuslion the aqueous liquor was strongly acid at the end 
of the operation, whilst in the operation with closed cylinders, and also with 
the subsequent distillations in a blast of air, in which the combustion was 
regular and complete, the re-action, although acid in the commencement of 
the operation, gradually became alkaline as the temperature and the rapidity of 
the distillation increased. 

Although the blast of air blown through the apparatus was very large com- 
paratively to the charge of turf employed, the temperature never rose very 
high, owing to the great pressure, and in no case did the cylinder become red- 
hot, it would have been impossible therefore that the residual ash could have 
slogged ; indeed, a glance at the table representing the composition of peat- 
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•shea at once abows that the beat neceisary to fuse sucb a mixture must be 
exceedingly high. Cases may however occur of mountain turfs, especially 
tboie mixed with the dibris of decomposing granite or basalt, yielding 
more fusible ashes ; still, even io such cases, the temperature should be far 
higher to eficct their fusion than any which we ever succeeded in producing. 
In endeavouring to effect complete condensation, which was finally effected bya 
slow and regular blast, the handle being worked at the rate of from 4 to 5 strokes 
per minute, theevolvcdgaBeabeingmade to pass through a column of two feet of 
water before passing into the chimney, we found the time necessary to bum 
one charge completely to vary from 6 to 9 hours ; the amount of products 
being in almost direct proportion with the duration of the operation. So slow 
w&a the combustion under these circumstances, that it was sometimes impos- 
sible to say whether it had not ceased altogether. The tar obtained in these 
es peri men! B was consequently very rich in ulmin-like resinous bodies similar 
to those before noticed, and consequently not so viscous as that obtained by 
close distillation. There would consequently be great difficulty in preventing 
the eondensation apparatus from getting choked in carrying out the distillb- 
lion on the large scale ; at least there would be more danger than in gas- 
works, where the tar obtained from the coal is liquid. 

Notwil lis tail ding: the difficulties of regulating (he blast and effecting the 
complete condensation of the products, (he folluning results, obtained with 
considerable trouble, but in which the difficulties just mentioned were com- 
pletely obviated, coincide in a very remarkable manner with those obtained 
by distillation in the ordinary way (see Tables VII. and VIII.), and thus fully 
bear out the view which we have taken of (he nature of the process. 

The separation and determination of the products were made in the same 
manner as the similar ones from the diatitlation in closed vessels. The pro- 
ducts appeared to be, however, much more impure, the mettiylic alcohol 
and acetic acid especially. We shall now give the details of the successful 
distillntiona. 

No. 1.— Light Surface Peat.— Wood of Allen. 
iBt charge . . . 10 lbs. 
2Dd „ . ■ • 10 „ 

3rd „ ... 10 „ 

Total . • .30 Ibe. =■ S34,S46 grains avordDpoiw. 
Which yielded when perfectly burned : — 

Water 91bs. 8 ois. 6 £tb. = with 1210 graios separated from tar to • 74.306 

Tar 5>8fO 

Ash 5,840 

Gas Bad Don-condensed vspoDTs estimated as loss . • • ■ I48,3S0 

Total 234,346 

The tar yielded r — 

Paraffine 396 grains 

OiU 2860 „ 

Charcoal 987 „ ) From distiUatioa 

Gas 1637 „f oflhetar. 

Total .... Gseo graiiis. 
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The water yielded :— 

Cblorido of AmmoDiam .... 33TO-7 gnum. 

Acetic Acid l£i>lT „ 

Pfraxylk Spirit 371 „ 

No. 9.— Dense Peat.— Wood of Alien. 
litdurge . . , Illba, Soz. i 
2nd „ . . . 13 „ „ 
3rd „ . . . 11 „ < „ 

Total , . SSllM. lSoc. = 374,960 grsinaaToirdupoiae. 

Which yielded when perfectly burned ;— 

Water lOlbs. 13 01. 130 grains = with 1031 gruns of water from tar . 84,191 grains. 

Tar 6,676 „ 

Aih 19,340 „ 

Gsa and non-coadensed vapaora 163,953 „ 

Total 374,560 grains. 

The tar yielded :— 

Paraffine SS6 grains. 

Oils 2600 „ 

Charcoal 1230 „ 1 From distlllatioil 

Ga> 3530 „ J of tar. 

Total .... 6576 graina. 
The water yielded : — 

Chloride of Anunoniani . , , . ; 3S37'4 gruns. 

Acetic Add 737 „ 

Pyroxjiic Spirit 431 „ 

No. 'ii.—Shannon (No. 4>. 



Total 93) Iba. = 407040 graiss. 

Which yielded when perfectly burned :— 

Water 130,812 grune, which with aeo grains from the tar, = . 131,373 graini 

Tar 9,241 

Ash Il,6!i0 

Gas and coiHMindensed Tapoura ....... 364,727 

Total 407,040 

The tor yielded :— 

Parafflne 487 grains. 

Oils 4120 „ 

Charcoal 1896 ,. I From distillatioa 

Gas S73S „ t of the tar. 

Total 9341 gnuns. 

The water yielded : — ■ 

Chloride of Ammonlnm .... I86B-9 grains. 

Acetic Acid ...... Til „ 

PjTozjlic Spirit. ..... 433 „ 
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Part IV, — Eiiimnatiqn of the Gase> evolved ddeiko tbe DiBiiLUr | 
TioH OP Peat in a blast op Aib. 

AccDiding to Mr. Beece, the gasea evolved during the distillation of peat in 
ablast of air are combustible; hitherto we have not succeeded in obtaining any 
combustible gag under such circumHtanccB. Our esperimenlB upon this point 
were condncted in a great variety of ways. Not having succeeded in obtain- 
ing any combustible gas io the experiments just detailed, we tried a slower 
blast, and a stronger and more rapid blast, but without effect. In the esperi- 
menta where we succeeded in effecting complete condensation, every circum- 
stance was favourable to the production of such a gas, if the views of Mr. 
Reece be correct, nevertheless, the gas was incapable of igniting at every 
period of the diatillation. According to him, the whole of the coke is con- 
verted in carbonic oxide; now as this gas is only formed at a high temperature, 
or at least is only formed as the largest product at a high temperature, it could 
not be eipek:ted that it would be formed at the temperature necessary to distil 
the peat with due attention to the formation of tar and ammonia. On the 
other hand, it ought to be formed where the combustion is very rapid, but where 
the tar and water are nearly all lost ; but even under such circumstances we 
did not obtcuu any gas capable of igniting. 

Tbe gases evolved from such a distillatory blast furnace as that described by 
Mr, Reece, would according to him consist of carbonic oxide, nitrogen, and 
car bo-hydrogen. The relative proportions of these gases must of course depend 
upon the force of the blast and the rapidity of the combustion ; bul if we sup- 
pose that a complete distillation of the turf would have taken place before 
the resulting coke could come in contact with the oxygen of the blast, and 
that the whole of the coke was then converted into carbonic oxide, we would 
have the moat perfect theoretical conditions of tbe case, and under such cir- 
cumstances at least, the gas ought to possess all the qualities demanded by 
Mr. Reece. Now if we assume that 100 tons of peat yields 85 tons of coke 
and 250 tons of combustible gaies, there would be formed a mixture of 
gases containing 81 '6 tons of carbonic oxide, 186 '80 tons of nitrogen, and 20 
tons of combustible gases ; that is, about 2 volumes of nitrogen to 1 of carbonic 
oxide, and about -t of carbo-hydrogen, or about 2 volumes of non- combustible 
gas to 1^ of combustible gas ; but such a mixture is slightly explosive when 
mixed witha little air, although under certain circumstances it will bum, pro- 
vided the orifices are large and Ihepressure very amall. Even a mixture of 3 
volumes of nitrogen and 1 of carbonic oxide, oroue of a mixture of 1 volume 
of carburetted hydrogen and 1 of carbonic oxide will bum when large sur- 
faces are exposed to the air, and no pressure exerted, for even carbonic oxide 
in a pure state bums with difficulty under a slight pressure.and owing to the 
small amount of heat evolved in its cnmbuslion as the experiments of Favre 
and Silbermann clearly show, scarcely at all from common Argand gas jets, 
unless first heated nearly red-hot. Thus, even with the most favourable theo- 
retical conditions, the difficulties of employing such a gaseous mixture as a 
sole source of heat would be very great, but in practice they would be still 



itizedByGOOgle 



Tables referred to in Report. 



63 



grestef. The carbo-hydrogen gives off from turf consiatfl in great part of marah 
gBB, imd almost entirely of that gas when the distillation talces place at a low 
temperature ; and the whole of the carbon it never converted into carbonic oxide, 
alarge quantity of carbonic acid being also always produced ; and even at low 
temperatures nothing but carbonic acid ia produced ; it is therefore easily seen 
why we could not obtain a combustible gas. It would also appear that part 
qf the carbo-hydrogen is decomposed by the action of the blast, especially if 
Glrong ; for if the blast of air be stopped for a moment when the distillation is 
at its Tnaximnni, the gases evolved by heated turf bum, but the moment the 
■Ughlest current of air is passed throug'h the gases cease to be combustible* 
Even the current produced by the fall of water Irom a Brunner's Aspirator is 
lufficient to stop the combustibility of the gases produced. From these con- 
sideratioDS we may safely conclude that, in practice, if it is found necessary to 
produce carbonic oside, the temperature must he so much raised that it will 
be impossible to obtain tar ; and that if the process is carried on suEGcienily 
slowly to obtain tar, no carbonic oxide will be obtained. 



No. VI. 
TABLES KEFEERBD TO IN GENEEAL EEPORT. 



Table I.— Kepresenting the Specific Gravities, and containing Descriptions 
of the Specimens, and the names of the Localities from whence obtained. 



G^rttJ. 



Eiceaiirely light ipongy 
mrfaea p«at of b redduh 
browQ eoloar, cmnpDied 
almiMt entirely of Sphag- 
Dum specia itill dutin- 
guiibable , . , , 



BaHiei dsnie peat rram 
the BUDe bcfr om the bi>t- 

a daik reddish b 
lour. Structure 



■till d 






Both tpecimem from Mount Luu* Bog, 
lying one mile Kiulh a! the tovu of 
PbiUipttoKIl, in the Klngg Conntf. 
Accoiiling to Oiiffllh'i lurvey, made in 
1810, tliii bog coven G^HZ acrei. Ill 



, bat 



difficult to be de- 



'4 feet, ai 



uined . 

Light ceddish b: 
mon pent). Tbe Sjibag- 
aom almnit unaltered, ai 
well as the leareiorcam 
and other planti, and the 
rooti of •peciei iff Erica ■ 



. oinl. 
verage Ihickneu IS 
feet, llie entire district about thii 
town ii coveted with bogg, averaging 
from 1000 (o 8000 acre^ in extent, and 
having an average depth of from 18 to 
20 feel. 



dare, cloee to the twentieth lock on (he 
Shannon Harbour Branch of the Grand 
Canal, which here fomii a kind of 
boandaiy between the Timahoe and 
Lulljmore Bogi. Tlie rpecimen woi 
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n vhence obUlucd, ud GflbUBj 



0-639 
0-673 






lajtr of flbroiu or 
iogt compoied eo- 
h'leljr or Sphagnum, 
Hypuiiin, and othei 
mcHiet, Ihe tpoeiei of 
which can be reulilf 
duliagubhed 

Dnue peat, of ■ blockiih 
brown colour. VegeUbl< 
•touctDre neatly oblite- 
rated. Boot) of Ecica, 
Uarea of grassei aad 
catei, and twig* of hazet, 
id appanntlf of birch, 



Light luiface peat, pale 
jellowiih brown, moM 
Tery open, grained, and 
fibrom. Principally oom- 
poied of Sphagnum, 
Hyimum, Ac. The ipe- 
ciea of which may be 
readily distinguished • 

Middle layec of ume bog. 
Colour, deep reddiib 
brown. Mus tolenlily 
compact, but itill fibroug. 
Slructureof the moB very 
indijtincL A lery few 
rood of Krica and imaU 
twig! of birch and alder, 
and acaln of Ar . . . 

Lower layer of Ibe eame 
bog. Man compact and 
denie. Colour, deep 
blackiih taown. Frac- 



exbi biting 



appearing 
idal, and 



Wruclure neatly obLte- 



obtained from the north-eaitem eitie- 
mity of the Lullymore Bog, which ii, 
in reality, but the wartsm continuation 
of the Tiinahoe Bog, the only nalural 
boundary being a ridge of gravel. It 
contains 16,247 acra. Ih higheit 
point ii !S6 feet aboTe bigh-water in 
Dublin Bay, and its lowest 2H feet. 
It> arerage depth is 20 feet, but it 
reacbet in aome places 40 feet. 

From Dertymnllen, the station of the 
Irish Amelioration Society. This bog 
is a small detached part of the Lully- 
more Bog, lying between ils south- 
eastern extremity and (hat pact of the 
Great Timahoe Bog called the Wood of 
Allen, from which Not. 6, 7, and 8 
were obtuined. 



Nos. 7, B, and 9 were obttuned from the 
Wood of Allen, which forms part of 
the Great Timahoe Bog, lying to the 
north-east of the Grand Canal to 
Shannon Harbour. The specimens wa« 
obtained ^m the part of the txig cloee 
to (he banks of Uie caual, about two 
miles from RobeH»(own, in ihe County 
Kildaie. The Derrjmullen Bog, last- 
mentioned, may be considereLi at part 
of (bis bog i (he greater part of it, how- 
ever, lies at the opposite side of the 
canal, and between the latter and the 
branch to Athy. The disCatice between 
where the specimens 6, 7, and B were 
obtained, and the works of the Irish 
Amelioration Society, not being quidi 
two miles. Timahoe Bog, according (a 
Griffitli's survey in 181D, contains 
12,87S acres. Highest point of the bog 
above high-water. 289 feet ; lowest 
pomt, 232 1 average depth, 25 feet. 
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Tablet referred to in Report. 
Tablx L — eonHrated, 



Nonber 


%^t 


D»olpU«. 


LooOity rrom •rhenee ofaujned, ind flenenl 


110 


0>398 


A good compkct pa&t of a 








bUckuh bnnm coloar, 


detached part of the Bracklin, Lyi- 




0-471 


moi, but hariDg a mod 


clogher, and Eilconnlcan Bog*, which 






cover a nitfaca of 9G34 acrCL near the 






iuX of nioU nf Erica, 


town of Kinouad, and lying imme- 






and or gruMt, carex, and 


diately on the banki of the Royal 








Canal, and cloH to Hyde Park da- 






itnicturc, a good d«al 


mane. Higbeft part of bog above high- 






obliterated. U<ed n- 


water level in Dublin Bay, 272-9 faat; 






leiuiKlj in Dublia u a 


loweit put of dnunaga below the turn- 








mit of the bog, 60-9 feet. Average 

and of the great great bog. about U 
feet, reaching in lome placei 36 f^. 


11 


0-964 


Aq eicewirel; hard, black, 


From the Baltinoran and Rawion Bogi, 




with a 


compact ptat. Vegetable 


oloee to tba town of Kinnegail. Thia 




few 


«tructure completely obli- 


bog coven only a lorface of 13B2 acre*. 




brick! 


terated. Some bricki of 


but if may ba conaLdered at merely a 




Item 


peat exhibit a perfectlj 


detached part of the great bogf of Toor, 




0-«5 










luce. Scalei of fir \in% 


benlalj, &c, and which contain about 




0-496 


and twigi of birch, aider, 


20,000 acre*, with an average dentli of 






&c., lomelLma. occur. 








A nluable fuel, for 








which purpOM a conu- 


267-2 feet, and loweat part of drainage 






dereble quantity ii Kot 


below the «mimit of flie bo^ 40-6 feat. 






.oDublin .... 


Average depth, ISftet. 


la 


0-MO 


A rerr doua dark reddiih 


From Anadmca and CUmcreim, near tba 






browD peat. Vegetable 






0-713 


■tmcturTonly occasion- 


about one mite from Hyde Park. 








Thi* bog coven 1,288 acre*. Iti 






eiceplicu of tome learei 


highe*t point above high-watar in Dub- 








lin Bay, i* 25S-5 feet; loweit part of 






or eomtnon flag, and of 


drainage bebw the mmmlt of the bog. 






caiex, vxi a fev rooti of 


24-5 feeL Average depth, about 2d 






Eiica quite perfect, but 






probably thcx are derived 








from an admixture of the 








Araw, or lurface layer of 








P««t 




13 


0*476 


Rather deiuc peat of a 

dark reddirii ^ro-n co- 


^m the bogi of Batbconoel, Wood 






Down, and Great Down, near the 




0-071 


lour. Stiuctum of Sphag- 


Royal Canal, two mllei eart of Mul- 






num Tery iadiitinct, but 


lingar. Average depth of bog, 1 8 feet ; 






leaiea of tba Sag, and 


gieatert depth, about 30 feet. Higfaet 






■lama and root) of Erica 


point of bog above DiAlin Bay, 336 ■ 2 






occur in a perfect itate. 


feel, and lowest part of drainage below 
mmmitofbog,fi-Sfeet. 






Structure cominct . . 


14 


0-21S 


1. 
U™r>y«Dffibrou.bog. 
Srowipongy.andofayel- 






0-220 


bond of Baoagher are Coolgowny and 






lowiehW lilonr. Com- 


Garbally, 3G88.— Glulon and Stream- 




0-303. 


pond of almoK pure un- 


atone, 1341 acret. The latter ii 1^ 








milei from the Shannon, and ii \a 








level. Between iheie bogi and Ihe 






eri«i,Sc 
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Apprndix. 
Tablb I. — tumtitmed. 



0*360 

to 
0-109 



biicluBi 
0-466 



A ratW compact peat, of 
■ leddiih brom coloar. 
Tsgctable itructun itill 
TWy pereeptible, but im- 
piHble to dulin^iib 
■peclu. Root* of aicft 
very abtutduit, but 
grtatst put QiideDtl; de- 
nied Irom mono i < 



A itill more compact p«at 
than No. lb, but itill 
coDiiiting of fibiDDt or 
nd bog. Colour, ■ light 
[flddiih brown. 'no 
gtructare of the moM« 
Hill virible, but apede* 
could not be difcrimi- 
nated, Rooti and lenTCS 
□T earex exceedinglj 
abuadaot. . . . . 

Light mrfaoe peat of a 

£e reddijh brown. 
la ipongy, and com- 
poaed of almoit noaltered 
Spbagnum, with a few 
itrana and looti of etica • 



light reddUd browii 
lour, eridently flbioiu 
red hog, bat near wb 
it pane* into comp 
black peat. Structure of 
moms gradually i" 
appeariug, ttut ■till qi 
perceptible. Abundant 
remain* of carex and of 






I -OSS Exceedingly denie, dark, 
"' hlackiah brown peat. 

Fiactura earthy, lome- 
timei concboidaJ. Vege- 
table tbructura almoM 
completely disappeared, 
but where qipareol, re- 
tnuni of caret, jpTiMri. 
and erica abundant . 



O'MG 



Sbaiman aia HTtral patchM of red bog 
of no great depdi, and generally in tlie 
oondition of qaagmirc Immediately 
tut of the« latter are lereial large 
bog*, lying along to tlie wnitli of tbe 
Grand Canal. Tbe loUl number of 
aena in this gfoup of bog* i* 36,417, 
with an average depth of more thin £0 
feet 



From the b(^ of Clonfert and KHmore, 

at ibt mouth of the Biier Suck when it 
bll* into the Shannon near Banagber. 
The»6 bog* cover 9615 acre*, and form 
part of a group of bog* which ■trelch lo 
BaUinailoe, and include altogetbci 
I4,4S1 acre*, with an aTerage depth (if 
30 feet. The bottom of the bog i' 
frequently 10 feet below the lutfaee- 
water in the Suck or Shannon, but 
there ii in erery part (ufflcient fall fnoi 
tbe larfiKe. ■ 



From Alhlcne Bog, which eomt onljr 
891 acre*, but it fbnnt part of a very 

large ami important tract of bogi, 
itretchlog from belowShannon Bridge lo 
Lough Raeonthe one lide, andtoBal- 
linailoeonlbeotber, and i* thai bounded 
01 incloted to two (idea by tbe riren 
Shamion and Suck. The wbole tract 
of bog caver* 29,963 acre*. Alblone 
Bog ha* ao. ainag* depth «f S9 A*^ 
and 11 ■nEBciently elevated above (be 
Ebamion to be eotinly draiited. 



A rather den*e peat of a 
black itb brown colour, 
in which the itructure of 



either 

^ntragh or Clon£ume tiogi, near Sht»- 
non Bridge, at tbe mouth of the Buck, 
and tfau* ftinniDg part of the lalt-men- 
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Tailei referred to in Report. 
Tabue I. — continued. 



0-183 
0-sS] 
o-eil 



aod root* and itemi of 
' a. line Uttflr 'ap- 
pealing to htYt grown on 
B dcnie psBt, aod flnall; 
gotjmiied up with the 
toil taim 

1. 
A dense peat of a dark 
cediliih brown colour. 
Remaitu of carex and 
gamu Ttrj abundant ; 
but Sjdiagniun mucb 
compraied, and rtruc- 
tutc very indialiiict , , 



LoiaUtjr tKn vkmea obt^gd, ud Oananl 



tioned datrict, Th« CuUagh and Clon- 
burue Bogf lie eait of the Snok, which 
•epaiafei them from the Clonfert Bogt 
on the neat lidc. Tbew bogt eorer 
3394 aeici, and are from S7 to 3D feet 
aTeng« depth, and are 7aTj wall capable 
of being dnined. The entire diittlct of 
hogi on both lida of the Suck coven 
about 8G, ODD acre*. 

Noa. 21, 22, 33, 24, 2i, 26, 27, aie ipeci- 
meni of the p«att employed at fuel in 
th(iteam-Te«elion(he Middld Shannon, 
and obtaiDed from the bogl along the 



0-376 

to 
0-284 



A light Gbcoiu peai of a 
reddish browu colour. 
Bridently formed from » 
gnat number of plants. 
Structure of moai 
distinct. Specie! 
Spbaguum and Hypnum 
dutioguiihable. Sonkin) 
of caiex and gtaaa^ with 
root* of erica, and bark 
of birch, and probably 
alder ; twigt sbnadaiit , 



impact. Ve^e- 
. netare very ib- 
diitincl. Remain* of 
carex abundant and roc 
of erica fiequent i 
«c«Ua]t turf for fbel 



A Tery denae Uac 
brown oompaot peat. 
Vegetable ilmctur* al- 
aiott obliteialed. Frac- 
ture earthy. Full 
tubei of the bark of hue], 
birch, and alder, and oo- 
oarionally aealea of pine 
bark, and laaTci of eai-ei 



A lather daow reddiih 
brown peat, Stnictuie of 
man very iodiatinct. 
Ctmx leaTea Hill 
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Appendix. 
Table I. — continaed. 



Kunber 

BpKllDSI.. 


sSrttj. 




Loallty tlon vhenee obtained, wd QoHnl 


3< 
37 


0>3d3 
0*iI9 

0-72B 
0-9B1 


a few ftagmenli of tw>g< 
>i>dr«>ti 

6. 
A rather eompacl tad mo- 
derauly denie peat of a 
daik »dili.h brown go- 
lour. Stmctureofniowal- 
moW obliterated. Abund- 
ancBoflt«vei,>lalli.,and 
rooli of cBiei, gtaww, &c. 

?. 

An exceedingly dense peat 
of a jet black colour. 
Structure of moH com- 

Fracture earthy, leading 

r«iincu> lu.tie when 

remaioi of carex learei, 

ofjaik, Mpt^xtaaj of 





Table II.' — ^Representing the Percentage of Water, Ash, Charcoal, Volatile 
Matter, of the precediDg specimeua of Peat. 



11 


ll 


i 


1 


II . 


1 = 

11 


i 


i 


1 


Is 


, 


16-S60 


1-320 


36-480 


43-640 


1 '-"^ 


21-687 


1-997 


35-946 


40-470 


■ •/. 


19-452 


1-992 


31-699 


46-857 


16 


22-205 


1-363 


37-637 


3^-875 


:i 


16-394 


3-305 


38- 247 


42-054 


17 


31-024 


1-400 


38-085 


39-491 




J7-091 


2-639 


34-522 


45 -758 




20-333 


1-538 


37-574 


40-565 




18-570 


l-9Bfi 


34-102 


45-342 


IH 


29-734 


3-349 


33-641 


34 376 




IS -400 


6-840 


37-102 


36-650 


Wll 


22-lfil 


M90 


38-938 


37-711 




16.497 


2' 745 


36' 695 


44-063 


ar 


24-383 


1-345 


39-600 


34-672 




10-446 


4-760 




43-773 


«2 


21-004 


2-474 


35-470 


41-052 




J8-003 


7-898 


38-768 


35-331 


' 23 


33-270 


2-301 


3:2-491 


31-938 




18-915 


1'251 


35-202 


44-633 


. 'ii 


29-567 


2-976 


36-463 


31-004 




23-903 


S-2fi6 




36-808 


: 2r. 


24-783 


1-317 


33-520 


40-380 




23- 152 


3-100 


40-300 


33-448 


26 


23-433 


1-316 


39-554 


35 697 




19-704 


1-920 


34-400 


43-97G 


•i7 


20-681 


2-464 


36-520 


40-335 


14 


23-812 


1-828 


35-186 


39-174 
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Toilet referred to in Report. gc 

Table III. — Bc^Feaeotiog the Percentage of Nitrogen in different Feata. 



if 




\. 






s. 




Qn^lyof 


a- 


Nltngm 
peiMnl. 


QunUtyof 


tt- 


""^^u 










Qndu. 


Oi^n. 






17-65 


1-401 


1-1278 


21-84 








18'41 


1-906 


1-4713 


11-66 


1-174 


1-4316 




17-47 


1-062 


0-8641 


13-41 


0-846 


0-8971 




19-10 


2-550 


1-8972 


9-82 


1-296 


1-8761 




24-87 


1-833 


1-0476 


12' 60 


0-9S7 


1-0798 




27-61 


1-645 


0-8467 


13-41 


0-806 


0-6547 




1G-43 


1-456 


1-2601 


22-60 


1-314 


1-2576 




38-58 


2-93 


1-1382 


14-92 


1-177 


I-12I2 












0-827 


0-8416 




11-03 


0-401 


0-5166 


21-60 








29-971 


3-663 


1-7364 


14-03 




1-6437 










15-10 








12-464 


0-282 


0-40467 


24-70 








15-57 


1-012 


0-9234 


22-68 














25-81 














19 'ST 














18-75 














22-46 










1-241 














0-789 


0-9660 










12-624 


1-061 


1-1940 










11-824 


0-798 


0-9588 


19-27 




0-9502 




23-15 


1-649 


l-OKO 


11-08 


0-791 






11-014 


1-315 


1-6962 


19-07 








16-680 


1-193 


1-0161 


21-61 








11-G4 


0-792 


0-9678 


23-41 






27 


19-72 


1-320 


0-9510 


13-91 







Table IV. — Representing the Percenf^e of Tar, Water, Charcoal, and 
Gas, obtained from the specimens of Peat Bubjected to Distillation, 



Nnmba 


|i 


LosJiCy mm wbam 


w„. 


T«. 


0^. 


c 


1 

3 
4 
5 

6 
7 


2aDd3 

7 

9 

4 

Ditto 

22 
24 


Mount Local Bog, 
Philli[8town . . 

LigbtnirfBM peat from 
IheWood of Allan 

Black compacl peat 
■Wood of Allan . 

TioliB«in . . . 

DUto, dlitilled with 
retort heated to 
lednM. . . . 

Upper SfaannoD . . 

Upper Shannon . . 


23-600 
32-273 
38-102 
33-626 
32-098 

38-127 
21-819 


2-000 
3-577 
2-767 
2-916 
3-344 

4-417 
1-462 


37-500 
39-132 
32-642 
31-110 
23-437 

21-763 
18-973 


36-900 
26-018 
26-489 
32-346 

42-121 

35-693 

57-746 




219-647 


19-183 


204-557 


256-313 




31-378 


2-787 


29-222 


36-616 
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Appendix. 
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Table VI. — Eepresenting the Elementary Composition of the varices of 
Feat eubjected to Dutillatioo. 



fil 



addfoi 



;ul»n. 



PhillipatowD. 
Ught lUTfaee 
p«Bt, Wood 
of Allen. 
Dann peat, 
Wood of Al- 



14-440 
17-761 
1S-30S 

19-175 



58>6M 
60-47B 
S9-920 

61 •022 



32-833 
32 -545 



33- U3 
31 •146 



1-4514 
O'SSOS 



0'SS4a 

1-6904 



3- 303 
3-745 



2-629 

2-474 



Tabiji TU. — BeptesentiDg the proportions of Water, Tar, Ash, and Gas, 
obtained by the Distillation of Peat in a blast of air, with the corre- 
sponding results obtained with a closed retort. 





p 


LHaUt^or 

Sp«l»ai. 


wu«. 


Tu. 


Alb. 


G«. 


: J 


bi^rf 


RMort. 


blHtoT 


In 
doRd 
RMOK. 


In 

WMt of 


Beun. 


In 

blMtof 


1 

2 


7 
9 
24 


Ughtnuhcepral, 
WoodofAlU. 
Den»e peat, Wood 


81-678 

30-663 

29-818 


82-273 

38-102 
21-819 


2^510 

2-395 
2-270 


3-577 

3- 767 
1-462 


2-493 

7-226 
2-871 


3-745 

7-898 
2-976 


63-319 

59-716 
65 041 



Table VUL — Bepresentii^ the Percentage of Ammonia, Acetio Acid, Pyrosylic 
Spirit, PaiafBne, and Oils obtained fay the Distillation erf' Feat in a blast 
of air, and the ccnresponding results obtained with a closed retort 
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Pyr..ylk Spirit 


r™^. 


OOm. 
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0-l« 
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167 


SM 


JOT 


lie 


HO 
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HI 


1-0S» 


1-lTT 
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74 Ajjmdix. 

Semarht on the remits presented hy the Tables, 

1. That die percentage of aib, bi a general rulC] in the pcaU of the Bog of 

Allen is very Btnall. 

2. That die percentage of sulphate of lime ftnd of phoaphoric acid, although it 

is iu general greater in the {deep layers of turf, does not appear to be 
dependent upon position in the bog, but rather upon local circuniBtanceB. 

3. That Dearly the whole of the alkalies originallf existing in the plants 

nhiob hare formed the peats, have been remored, together with a large 
amoant of the phosphates, during the formBtion of the pest. 

4. That the amount of silica is, in general, very small, especially in the true 

fibrous peats. 

5. That, vn the whole, the ash of pe&t must form an excellent manure, pro- 

vided other sources of obtaining alkalies exist. 

6. That, as k general rule, the lower layers of peat of the same b(^ contain 

less nitrogen than the surface layers, but, nevertheless, no general rule 
can be formed upon the subject, as some varieties of the densest peats 
yield a larger amount of that element than the upper or lighter kinds ; — 
in some cases even double as much. The percentage of nitrogen in a 
specimen of peat, appearing to depend iu a great measure upon the 
relatire proportion of the remains of seeds, &c., which may exist in iL 

^. That the results of the carbon and hydrogen determinations show a 
singular uuiformity of composition in the turfs, if we subtract the per- 
centage of ash, and that the lower peats In general contain more carbon 
than the surface layers — results which agree in the most perfect manner 
with those obtained by Mulder and Reguault, which are 'given in the 
Appendix. 

8. That the detuminations of charcoal have given very high results, but 
such as correspond perfectly with the results of the carbon and hydrogen 
determinations, the densest peats giving the highest peccentage, the 
limits of difference being, however, very narrow. 

9- That the products of distillation of equal weights of dense peat and of 
light surface peat are very nearly c^ equal value : a point of con- 
siderable importance. 

10. That the priucipal difiereoce observed between the proportioce of the 

product! of distillation of different peats is in the .amount of water 
and of charcoal, both these being in general less in the dense 
peats than in the surface peats, owing to the ftct that the water is 
liberated very slowly from the former, and has a longer ticse to act 
upoa the surface of each brick, which generally attain a high tem- 
peratuie before the centres are even sometimes reached by the heat. A 
fact which is well exemplified by the results of the distillation of No. 1, 
Table IV. 

11. That the effect* of an increase of temperature, such- as we could command, 

in the diatillation of peat, seems to act nearly in die tame manner, the 
amount of cfaarccal being lew, and the amount of gas greater. The 
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rdative proportion of the gues produced wu evidently different, but bII 
the other piodacta were jbrmed in nearly llie eame propoTtiom. In (he 
Ticknevin peat, the only one dialilled at two different temperatures, Ihe 
principal points of difference, besides that of the charcoal and gas 
already mentioned, was in the proportion of resins in the tsr, which was 
much larger in that distilled at a low beat, than in that distilled witb the 
retort heated to redness — a point which we have already noticed ■■ 
being probably also (he real difference between the tar upon which we 
operate and tbst obtained by Mr. Rcece, and which therefore eiplains 
why he succeeded in purifying bis tar by su^huric add. The difference 
is, however, not very large, at least not Bufliciently so to warrant us in 
premising that this ia the real csuse why the sulphuric acid process did 
not succeed with us. ' 

12. That the whole of the nitrogen existing in peat is not converted into 

ammonia when it is distilled — and that the moderately dense peata 
appear to be the best suited for its formatioii, although such a rule can- 
not be considered as genera!, as is proved by the results obtained with 
the hghtest of all the pests. No. 6, Table IV. 

13. That in all the essential points our experiments confirm the statements of 

Mr. Reece, as to the quantities of ihe different products obtained in ihe 
diBtiUation of peat; and in one respect do still furtlier, inasmuch as 
they show that the upper layers of Rbrous or red peat, which uff'^s such 
an impediment to the reclamation of bogs, and is almost valueless as a 
fuel, ix, BS far as percentage of the ingredients yielded, of equal value with 
the lower layers of compact peal, which answen very well as fuel, and 
which is capable of affording the materials of soil, and which, on 
the other hand, wodd be mudi more e):pensive to cut than the upper 
layers, which require little or no drainage. 



SUPPLBUBNTAL NoTE OP THE ReSCLTS OBTAINED BY PREVtODS 
EsFEtllllENTERS ON PEAT. 

In order to euable those interested in the matter to compare our results 
with those of other chemists who have examined the eubject. we shall give, in 
the form of an Appendix, such of their results as have any connection with the 
points which we had under examination. 

A great number of papers have been published, from time to time, upon 
the subject of peai, especially in Germany; but very little has really been 
done towards a true history of the subject, the attention of every investigator 
having been directed to the study of the condition of the organic matter 
soluble in potash and ammonia. 
1 Brandes and Qruner,* in an analysis of a turf fh)m Pyrmont, showed the 

• Ben. Jabrb. VII. 206. 
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preMDce of aulphale of protoxide of iron, basic persulphate of iron, gyp- 
Bum, and traces of phosphate of lime. In 1825 Bergenia* published a very 
sin^lar analysis, in which, among other matters, he states that he obtained 
oxide of iron 0'42, silica 3'6, aulphatc of lime 4*5, phosphate of lime 2*1 !!! 
percent. L. Oberlin andL. A. Bnchner t examined the ashof a darkbrovn 
fibrous moor peat from the neighbourhood of Strasburgh, nhich waa easily 
cat, and readil; burned with flame, and left 0*18 of ash, which waa reddish 
gray, felt sandy, tasted saline-eattby, and was not fusible before the blowpipe. 
It was found compoied of — 



a. — Peat lolable in crater— comiating of commoD' salt with a little gjpnna ■ ( 
b. — Peat iuolnble in water — oraiBis^g of cartxHiate of lime, carbonate <X 
magnesia, phoGphate <^ tna^esia, phoepliate of alumtns, oiide of 
iron, Bolpbate of lime and tilica ..,,. < 



■19 



Tbi> ash contained neither free or carbonated alkaliea or sulphur compounds. 
None of the other analyses of ash published are of any value. 

The following table contains Ihe results of all the determinations of charcoal 
and volatile matter which we could find. 





1 


i 


s 


1 


6 


« 


T 


B 


Water. . 

Charcoal. 

Volatile t 

Matter/ 


ai-o 

72-0 
7-0 


23-0 
72-a 


17-8 

17-4 


30-6 
22-0 

8-3 


as'sa 

2-65 


22-67 
7S-fi0 
1-S3 


1»*11 
7a'80 
8-06 


70 '10 
6-24 




lOO-O 


100-0 


100-0 


100-0 


lOO-OO 


100-00 


100-00 


lOO-OO 



Nos. 1 and 2 were analyzed by Berthier.} No. 1 waa from Rue, in the 
department of Somme ; and^ No. 2 from New Abbeville, in the same 
department. 

No. 3-' — Was a turf from Velleron (Vaucleuse), between Avignon and 
I'lsle. It was black light, and consisted almost entirely of moss. It was 
analysed by Diday.§ 

No. 4. — Examined by Sauvage,|| was from S^cheral, in the arrondissement 
Kocroy and N4zi^reB. In these districts the turf occurs in large tracts on 
plateaus of the Ardennes, or at the sources of the small Btreams, and in nar- 
row valleys. The specimen examined was of excellent quality, brown, and 
pretty dense. 

• Bochner's Beport, XXI. p. 498. 

t BuclineT'sBeportd.Pharm., 1833, XLVL'p .135.; and Leonherd and BroQn, N. Jahrb 
d. MineraloRie. 1637, p. 37S. 
X Annal dee Mines 3 imc S^. XI., p. 446. 
« Aimal des Mines 3 tme Sur. XIV., 299. 
II Annal des Mines, I., 621 ^ 
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Nos. 5, 6, 7, tmi 8 were examined by Sir Robert Kane.* No. 5 was light 
surfitce peat, from Cappo^, in Kildare. No. 6, ditto, from Kilbeg^n, in 
Weattneath. No. 7 was deep seated tnrf from Kilbaha in the County Clare; 
and No. 8, ditto, from Cappoge. 

The foUowing table exhibits a series of determiDations of carbon and 
hydn^en of different peats :— 





KEONAULT-t 


MtTLDER-t 




Vslnira 

Abwiii.. 


AbSSle. 


CT^P^» 


eompKt 
Turf. 




HollMid. 


Cirbon . . 
Hydrogen . 

A^fTlOoJart. erf Turf 


fi0>40 
S-96 

33-64 
6-58 


60-89 

S'3l 
32-90 
4-61 


61-05 
6-45 

33-60 
6'33 


S9-42 
B'87 

34-71 
3-80 


0-91 


59-17 
6 '41 
3B'3a 
U-S5 



Hydrogen 
Oxygen 



SIR ROBERT £ANE.f 



6-67 

■ 30*48 

1-63 



51 -0.5 
6-85 

39-65 
i'2S 



39-084 
3-788 

61*088 
6-040 



It ia to be regretted that no descriplion has been published of the turf 
analysed by Woskressensky, as it differs from all the others in a remarkable 
degree. 

The most important paper in an economic point of view which we have 
met with is one by Wellner.f This investi^tion was undertaken with a 
view to substitute, if possible, turf for wood in the manufacture of alnm at the 
Prussian alum works at Schwemsal, in the grand duchy of Saxony. The 
depoaitions of turf in the neighbourhood, although of no great thickness, are 
Tery numerous, and filled with trunks and roots of trees. Not far also from 
the works, a few leagues to the eastward, on the right banks of the Mulde, 
occurs the Schnadizer turf-bog, lying upon decomposing alum slate, and 
belonging to the Count of Hohenlhal, who obtains annually about 5,000,000 

• Proceedings of the Hoyal Irish Academy, vol. II., 184&-44, p. 538. 
t AnnBl der Pharm. XXV., p. 270. 
i Berz. Jahrb. XIX. 570, 

S ProceedJaga of Royal Irish Academy, vol. II., 1840-44, p. 538. 

J Bulletin Sclent Petenburf, and Leonhard and Broim, Neaeg Jahrbticb,1850,p. 617. 
^ Untereuohung einiger Tecftortoo nnd Bomerkangm aber its in iolohen vahrgenemene 
Kali.— ' ErdmanQ a Joura.'fiir Teclm. tt. Okon. Chemie., 1832, XIV., and Leonhardu. 
Brtmn, Neoea Jabrb. 1833, p. 260. 
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compT68ied tuTf bricks ftom it. The facility thus ftflTorded for obtaining goo*! 
turf, and the high price of wood, as well as the great quantity neceesary, ren- 
dered a comparison of the relative values of the turf and wood of great 
importance. The bricks eaperimented upon contained about 330 cubic 
inches, and the distillation was performed in a strong eheet-iron cylinder, 
ftom which the products were coudenaed, conaiitiag of a thick yellow, 
becoming brownish towards the end, oil, and a adnking pyrogeoous water. 
The gaacDua products were not fmther esamined, but were considcTed owing 
to the facility with which they burned, as carbonic oxide and carbo-hydrogen, 
and was estimated as loss. The eoke abtaiued, waa burned in a small fiimace, 
and the residual ash weighed. Varieties which contained much wood and 
plants gave, by continued strong heat, solid slsgi, which gradually decompose)] 
in the air. A heap of Biich slags exposed to the air during the winter exhi- 
bited in the centre, which had become heated, a mass or nucleus whioh ha^ 
aintered together, and which was several elU broad, and had a strong smell of 
sulphureous acid. It was lixiviated, a part of the ley eraporated to one- 
fourth its bulk and cryatalUzed, and without the addition of either potash or 
ammonia, octohedral crystals of potash, alum, were obtained, contrary to the 
general belief that turf contains no potash. The potash in this case must 
either have been derived from the admUed slate, or Irom the decomposing 
plants mixed up with the peat, because, under similar circumBtancea, potash 
has been observed in the turf employed at the vitriol works at Trossin and 
Moschew% ; and indeed, as the results of our analyses show, it is never 
wholly absent from moor peat. 

We have not thought it necessary to reduce the weights to the Boglish 
standard, as the value of the table consists entirely in the relative proportions 
of the products to one another. The Prussian pound, too, is very litde more 
than an English^ pound. Thus, 1 pfuud (Berlin), is = 9741 Dutch asaen or 
grains; and 1 pound English is =: 9439 ditto. Hence, they may for our 
purposes be considered as practically the same. The Prussian pound Is divided 
in 32 loth, and each loth into four guentcken. Hence, oUe loth is equal to 
about half an ounce English, and one quentcben to about one apotheoarlen* 
drachm. 
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